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1 Deferred Maintenance at American Colleges and Universities Today
1.1 Growth of the American campus:
Colleges and Universities in the United States have grown substantially over the past 50 years for a variety
of reasons. Over this period of time, Federal financial aid and other student assistance programs allowed
many students to pursue advanced degrees who otherwise would have found it difficult to finance a higher
education. Easy access to loans and subsidized loan programs changed the college experience from an
experience for only the elite to a mass phenomenon. The "Golden Age" of US higher education dawned in
the late 1940's as WWII veterans returning from the war effort took advantage of the Serviceman's
Readjustment Act of 1994 (GI Bill of Rights). Colleges and Universities throughout the country took up the
challenge by expanding their programs, campuses and facilities. This expansion in the late 1940's was
followed by continued growth in the late 1950's. The Soviet Union launched Sputnik and began the space
race and as a result of federal support, campus-based science and technology research forged ahead. This
surge was again followed by an equally as influential factor on the growth of the American college, simple
demographics. An upsurge in the national birth rate added a new generation and the baby boomers arrived
on campuses in the 1960's and 1970's to add further demands for added campuses and facilities. Figure
1 and Figure 2 depict the campus growth in the United States over the past 50 years.
Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 11.
9
Figure 12 Construction of Total Campus Space in the United States
Cumulative Construction of Total Campus
Space
Millions of
SF
4000-
3000-
2000-
1000- LI] United States
6
r.0
0 ,
LO0')
0
N-
0)
0
C)
0
0)
0)
CD
C)
0)
Figure 23 Cumulative Construction of Total Campus Space in the United States
2 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 21.
3 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 21.
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The following statistics reveal further the extent of this campus growth throughout the United States:
(1) Total higher education enrollments increased more than six-fold, from 2.3 million in
1950 to 14.2 million today.
(2) Instructional staff increased from 176,000 in 1950 to 823,000 in 1994, a growth of more
than 460 percent.
(3) The total number of institutions grew by more than 100 percent, from 1,852 in 1950 to
3,768 in 1995.
(4) Campus space increased from 570 million gross feet (GSF) in 1950 to approximately 4
billion GSF in 1994.
(5) More than 80 percent of today's campus space was built by 1980.
(6) Peak period of campus construction was from 1961 to 1972 when one-forth of the
existing space was constructed.4
1.2 Current and Future Stakeholders in the American Campus:
There are many current and future stakeholders who are concerned with the state of the facilities on
campuses throughout the United States. Students, faculty and staff, obviously wish to work and learn in
safe and usable offices, classrooms and laboratories. Equally as important and often overlooked are the
various groups of benefactors. Parents, foundations, friends, corporations and other donors are concerned
about the condition of their capital investments. Finally, the legislative bodies throughout the country need
be concerned. Past commitments to higher education have enriched the lives of individuals, helped secure
America's place in today's competitive global economy, and created flourishing national, regional, and
4 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 12.
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local economies. Stewardship of higher education is not solely the responsibility of institutions but rather
a shared responsibility with governments and the American society. Stewardship includes short-term and
long-term management of facilities in the best interests of students, faculty, and other campus
constituencies.5 The condition of facilities often determines the ability of faculty and staff to deliver their
services and meet their goals and objectives. It is difficult for faculty to teach in facilities that do not
support them properly and it is equally as difficult for students to learn in poorly equipped facilities. This
situation is more pronounced for research universities, which are more dependent on state of the art
facilities for teaching and research. Aside from the fact that top-notch facilities are conducive to the
learning, quality facilities are also critical to recruiting students. A recent Carnegie Foundation study of
high school seniors points to this fact. In the study, sixty-two percent of high school seniors stated the
appearance of the campus as the primary reason for choosing a university. 6 Although no institution will
close their doors due to deferred maintenance alone, unsatisfactory facilities conditions are a threat to fiscal
stability.
1.3 Colleges Today:
Today, colleges' and universities' impact both socially and economically is quite large. An APPA survey
and report reveal the following statistics regarding colleges and universities in 1994:
(1) 3,768 colleges, universities, and specialized institutions
(2) 14.2 million students
(3) 2.1 million employees
(4) 823,000 faculty and other instructional staff
(5) 4 billion square feet of space
s Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 54.
6Rush, Sean C., Facilities as a Capital Asset Speech., Facilities Stewardship in the 1990's, APPA, 1990
12
(6) Current fund expenditures of $177 billion
(7) Facilities replacement value of more than $500 billion 8
1.4 Accumulated Deferred Maintenance:
Deferred Maintenance is an identifiable backlog of major maintenance projects for which there is
insufficient funding in the current operating budgets that is deferred to a future budget cycle.9
Accumulated deferred maintenance (ADM) results primarily from two causes. Underfunding of routine
maintenance is one cause of the neglect that allows repair work to evolve into more serious conditions.
Another cause is the failure to take care of major projects to repair and/or restore facilities that have
reached the end of their life cycle. The cost to eliminate all deferred maintenance backlogs in all colleges
and universities as 1994 is estimated to be $26 billion. Of this sum, $5.7 billion is considered critical or
urgent deferred maintenance.' 0 Figure 3 depicts the amount of average ADM by college type.
7 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 54.
8 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 12.
9 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996,
'
0 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 38.
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Figure 311 Average ADM by College Type
The figure clearly depicts the size of the backlogs for Public and Private Research Universities. They
obviously stand out as the groups with the largest backlogs. Furthermore, the deferred maintenance
backlog for Research Universities as a group is not evenly distributed. As seen in Figure 4, 24.4% of
Public Research Universities and 33.2% of Private Research Universities have over a $100 Million
backlog.
11 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 38.
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Total Funds Necessary to Eliminate Deferred Maintenance: 1994-95 ($ Millions)
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Figure 412 Total Funds Necessary to Eliminate Deferred Maintenance: 1994-95
1.5 Changes in deferred maintenance since 1988
Since APPA's survey in 1988 of United States colleges and universities regarding facility condition, the
national total of college deferred maintenance has increased. APPA may have raised the issue of deferred
maintenance in the late 1980's, but not all universities and colleges have found the resources or desire to
tackle the problem. Although some campuses have reduced deferred maintenance backlogs, most have
experienced increases. As shown in Figure 5, only Private 4-year Colleges as a category reported more
institutions decreasing their backlogs than institutions increasing their backlog. 45.2 % reported a decrease
in backlogs, while 2.3 % reported no change and 32.9% reported an increase. The balance of categories all
reported a greater percentage of institutions with increases in backlogs than decreases.
12 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 126.
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Figure 513 Changes in ADM Since 1988 Survey & 1994 Survey
1.6 Deferred maintenance Financial Benchmarks:
A common benchmark utilized today is the Facilities Condition Index (FCI). The Facilities Condition
Index is defined as the total deferred maintenance backlog divided by the Current Replacement Value
(CRV) of the assets. CRV is defined as the actual cost of replacing the facilities.14 For any type of capital
budgeting or planning, a facility audit and accurate CRV including infrastructure are essential. The FCI is
1 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 41.
" Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 44.
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simple in concept but in practice is more complicated. The development of an FCI requires ongoing data
collection, sound record keeping and good judgement as to the actual condition of the assets. Furthermore
good judgment is required to decide which building systems need to be replaced or repaired and when these
systems need replacement or repair. As general guideline, a FCI should be held below 5 percent for
colleges' and universities' buildings and infrastructure. 15 Figure 6 depicts the various college and
university types by average FCI. Only the Historically Black Universities as a group have an FCI under the
recommended 5% threshold. At the other end of the spectrum, both Medical Universities and Public
Masters Universities have FCI's that average over 9%.
Figure 616 Average FCI by College Type: 1994
15 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, page 44.
1 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 44.
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Figure 717 Average DMR by College Type: 1994
Another commonly used benchmark is the Deferred Maintenance Ratio (DMR). The Deferred
Maintenance Ratio is calculated by dividing the deferred maintenance backlog by the current fund
expenditures of the university. In other words, this ratio depicts the college's capacity to fund the deferred
maintenance needs from the current operating budgets of the university. The average for all colleges and
universities is 11.5%.1' Figure 7 depicts the Average DMR by college type as of 1994. Again, the Public
Masters Universities, Public Research Universities and Private Research Universities stand out as having
the highest ratios.
" Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 44.
" Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 44.
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1.7 Beneficial Actions to Reduce Deferred Maintenance
The APPA survey respondents were asked which factors contributed to the institution's success or failure
in addressing the deferred maintenance problem. Those factors that were judged beneficial were ranked as
follows:
*Priorities of top administrators (80%)
*Support of trustees of legislators (73%)
*Budgetary and/or financial strategies (59%)
*Financial condition of the institution (46%)
*State appropriations (24%)'9
2 MIT Versus the Deferred Maintenance Benchmarks
The Massachusetts Institute of Technology (MIT) did not participate in the previously mentioned APPA
survey. To participate in the survey, MIT would have had to complete a facilities audit before the 1994
survey. MIT just recently, in 1997, began their facility audit with a local Boston company, Vanderweil
Facility Advisors.2" The simple fact that MIT did not have an audit complete in time for the survey
precluded MIT from participating. Therefore, in this chapter MIT is compared to its peer group "Private
Masters Universities" and the other college types. These results and figures allow for an objective review
of the deferred maintenance situation at MIT and objective benchmarking. Again the APPA survey was
taken in 1994, while MIT just recently completed a facilities audit in 1998. This four-year gap should be
kept in mind when comparing MIT's facilities data to its peers in the survey.
19 19 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold- A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 47.
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2.1 Age and Size of the MIT Campus vs. Peers
Figure 8 depicts the amount of built space by MIT over time along with all of the universities and colleges
in the United States.
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Figure 8" Cumulative Construction of Campus Space by College Type & MIT
As recently as 1977, 29% of the building GSF on the MIT campus were over 30 years old, however today;
approximately 68% of the GFS are over 30 years old.22 MIT is also larger than its peer group, as depicted
in Figure 9. The average Private Research University has approximately 6.5 Million SF of building space,
while MIT in 1994 had approximately 30% more at 9.4 Million SF.
20 Renewing the Foundation of MIlT, MIT Facilities Department, and February, 1998.
21 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 21. (&) M.I.T Office of Facilities Management Systems.
"Building Characteristics: Summary of Gross Floor Areas", May, 1981
22 M.I.T Office of Facilities Management Systems. "Building Characteristics: Summary of Gross Floor
Areas", May, 1981
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Figure 9" Average Campus Size by College Type & MIT in 1994
2.2 MIT's Accumulated Deferred Maintenance vs. It's Peers
The average accumulated deferred maintenance in Figure 10 is approximately $60 Million for Private
Research Universities. MIT's current 1998 backlog of $686 Million is over eleven times its peer group
average from 1994.
23 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 28. (&) M.I.T Office of Facilities Management Systems.
"Building Characteristics: Summary of Gross Floor Areas", May, 1981
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Figure 10" Average ADM by College Type: 1994 & MIT ADM: 1998
This statistic of eleven times the average must be further analyzed with respect to MIT's building inventory
and value to give a deeper and clearer perspective. The Facilities Condition Index accomplishes this by
further analyzing the accumulated deferred maintenance and replacement value of the assets.
2 4Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 38. (&) "MIT Report to the President 1997-98". June 30,
1998. (&) Assessing the Foundation of MIT A progress Report, MIT Facilities Department, February,
1999.
22
2.3 MIT's Facilities Condition Index vs. Its Peers
Figure 11 illustrates the general condition of MIT's facilities next to the average private Research
University and the other categories of institutions. MIT's FCI in 1998, as seen in the graph, is 34.3% and
the peer group's in 1994 is 7%. This is calculated by dividing MIT's deferred maintenance backlog of
$686 million by MIT's building and infrastructure replacement value of about $2 billion.25 MIT's building
stock is in need of almost five times the amount of repair as its average peer. Based on this huge
difference, it is important to point out again that MIT's data is four years newer than the data in the APPA
survey. Furthermore, accurate information is assumed for both the APPA survey and the MIT data.
Figure 1126 Average FCI by College Type: 1994 & MIT: 1998
25 Assessing the Foundation of MIT A Progress Report, MIT Facilities Department, February, 1999.
26 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 44. (&) M.I.T Office of Facilities Management Systems.
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2.4 MIT's Deferred Maintenance Ratio vs. It's Peers
The ADM and the FCI statistics above are important and useful to illuminate the condition of the facilities.
The obvious questions that follow must focus on the ability of the institution to fund the backlog. The
Deferred Maintenance Ratio assists in answering these questions by comparing the deferred maintenance
backlog to the current operating budgets of a university. Figure 12 shows MIT's DMR is 56% and the peer
group average is 13%. MIT would have had to spend 56% of its current operating budget for year 1998 to
eliminate the ADM. To put this in perspective, for fiscal year ending June 1998, this 56% equates to $686
million of the $1223.5 million operating budget.27
Figure 12" Average DMR by College Type: 1994 & MIT: 1998
Avg. "DMR" by College Type: 1994 &
MIT: 1998
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"Building Characteristics: Summary of Gross Floor Areas", May, 1981 (&) Assessing the Foundation of
MIT A Progress Report, MIT Facilities Department, February, 1999.
27 MIT Report of the Treasurer. 199828 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 46. (&) "MIT Report to the President 1997-98". June 30,
1998. (&) Assessing the Foundation of MIT A progress Report, MIT Facilities Department, February,
1999.
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3 MIT Housing & Dining
3.1 MIT Student and Family Housing Inventory
MIT housing is broken into four categories: undergraduate housing, single graduate housing, family
housing and independent living group housing, which consists of fraternities, sororities and independent
living groups. As listed in Figure 13 and Figure 14, the undergraduate dormitories at MIT sleep 2616
students and MIT's graduate dormitories sleep 1060 students. In addition to these on campus traditional
type college dormitories, there are 414 on campus apartments for families as seen in Figure 15. To
conclude the list of sanctioned MIT housing there are the 36 independent living groups listed in Figure 16,
which house roughly the balance of the undergraduate population or approximately one third of the
undergraduates. 29 The options available to graduate students at IT are not nearly as extensive as those
available to undergraduate students nor is the amount of sanctioned housing. Currently, approximately
30% of MIT's graduate students live on campus.30 The balance of the students either rent or own
accommodations in the surrounding communities. The student population at MIT in the 1998-99 school
year consisted on 4372 undergraduates and 5513 graduate students. 3 1
MIT UNDERGRADUATE RESIDENCE INVENTORY
Occup. Single Double Triples Quads Style 1999-00
$/Semester
Baker House (W7) 337 164 54 19 2 Dorm $1266-1645
Bexley Hall (W13) 120 38 41 0 0 Suites $1,581
Burton-Conner House 344 218 63 0 0 Suites $1,762
(W51)
East Campus (E62-64) 362 342 10 0 0 Dorm $931-1662
MacGregor House (W61) 326 320 3 0 0 Dorm $1,762
McCormick Hall (V4) 244 171 32 3 0 Dorm/Suite $1,762
New House (W70) 292 226 33 0 0 Dorm $1,723
Next House (W71) 352 184 84 0 0 Dorm $1,762
Random Hall (NW61) 93 41 26 0 0 Dorm $1,451
29 MIT WEB page, http://web.mit.edu fsilg page. 1999.
30 MIT Housing & Dining WEB page, http://web.mit.edu/afs/athena.mit.edu/org/h/hfs/www/. 1999
31 MIT Housing & Dining WEB page, http://web.mit.edu/afs/athena.mit.edu/org/h/hfs/www/. 1999
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Senior House (E2) 146 126 10 0 0 Suites $1,675
Figure 1332 MIT Undergraduate Residence Inventory
1IT SINGLE GRADUATE HOUSING INVENTORY
Occup RmType Sex Fum 1999-00 Rents
Ashdown House (W1) 420 Dorm Coed Yes $1,754-2,039/Sem
Edgertown House (NW1 0) 190 Suite Coed No $443 to 935/Mo.
Green Hall (W5) 46 Dorm Female Yes $1,740-1924/Sem
Tang Residence Hall (W84) 404 Suite Coed Yes $362 to $431/Mo.
Figure 14"3 MIT Single Graduate Housing Inventory
1MIT STUDENT FAMILY HOUSING INVENTORY
Units Room Type
Eastgate (E55) 204 Apart
Westgate (W85) 210 Apart
Figure 1534 MIT Student Family Housing Inventory
Sex
Family
Family
Furn 1999-00 Rents
No $763 to $1060/Mo
No $675 to $969/Mo.
Fratemity/Sorority/Independent Living Groups
36 Fratemities
3 Sororities
1 Women's Independent Living Group
5 Co-ed Independent Living Group
Figure 1635 MIT Fraternity, Sorority & Independent Living Groups
3.2 Housing and Dining Financials
Figure 17 displays MIT Dining and Housing's Historical Operating budgets from 1975 through 1998. The
data is taken from the Treasurer's Reports published by MIT. This information allows the reader to
ascertain an historical perspective. An historical perspective is imperative to any capital planning or
deferred maintenance planning All future capital planning decisions are effected by past decisions and
past operating budgets. For example, projecting a trend line into the future based on the historical data will
1 MIT Housing & Dining WEB page, http://web.mit.edu/afs/athena.mit.edu/org/hMfs/www/. 1999
3 MIT Housing & Dining WEB page, http://web.mit.edu/afs/athena.mit.edu/ora/hfs/www/. 1999
34 MIT Housing & Dining WEB page, http://web.mit.edu/afs/athena.mit.edu/org/h/hfs/www/. 1999
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give insight into the growth rates of the various expenses and revenue categories. In Chapter 5, each
expense and revenue category is projected into the future and growth rates are estimated. Furthermore,
this data along with the trend lines are incorporated into CHOICES and called "Project 0".
MIT DINING & HOUSING HISTORICAL OPERATING BUDGETS ($1,000'S)
YEAR
REVENUE
Rental/Receipts
Reserve Provision
miscellaneous
Tfr (to) From Reserve
Institute Allocation
TOTAL
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986
5807 6843 7375 8012 8661 9403 10632 12301 13690 14976 15519 16213
0 0 0 0 0 0 0 423 728 711 807 1022
38 41 36 40 42 59 55 65 64 106 114 99
178 203 211 430 334 279 871 886 523 385 350 493
0 0 0 0 0 0 0 0 0 0 0 0
6023 7087 7622 8482 9037 9741 11558 13675 15005 16178 16790 17827
REVENUES
EXPENSES
Salaries
Utilities
Repairs & Maint.
Administrative
Finance Charges
Food
Contract Services
Pmt in Lieu of Taxes
Rental-Lease Space
Miscellaneous
TOTAL EXPENSES:
YEAR
REVENUE
Rental/Receipts
Reserve Provision
miscellaneous
Tfr (to) From Reserve
Institute Allocation
TOTAL
1760
1007
806
294
1041
850
129
97
0
39
6023
2078 2277 2557
1109 1279 1278
1118 1106 1536
382 371 413
1077 1158 1183
996 1021 1112
173 155 190
111 115 113
0 0 0
44 141 102
7088 7623 8484
1987 1988 1989 1990
2714 3042 3633 4392 5028 5933 6209 6359
1261 1742 2253 2466 2264 2332 2420 2333
1745 1427 1507 2194 3156 3120 3093 4323
479 528 759 860 859 969 910 882
1172 1155 1147 1191 1190 1444 1435 1315
1276 1432 1802 1929 1906 1860 1874 1909
213 214 247 414 310 204 476 331
121 128 134 150 165 195 214 229
0 0 0 0 0 0 0 0
55 72 77 81 126 122 159 144
9036 9740 11559 13677 15004 16179 16790 17825
1991 1992 1993 1994 1995 1996 1997 1998
16597 16581 18418 19484 20716 14470 15139 15807 15884 16399 16887 17408
1285 1436 1586 1859 2129 2126 2118 2129 2118 2118 2118 2118
100 104 153 127 155 160 154 163 317 287 461 477
1010 1517 2880 2581 2462 1701 1722 900 183 834 907 0
0 0 0 0 0 0 0 0 0 0 2567 2558
18992 19638 23037 24051 25462 18457 19133 18999 18502 19638 22940 22561
REVENUES
EXPENSES
Salaries 6836 7139 8733 8677 9214 5661 5896 6017 6238 6258 6234 6384
35 MIT Web Page, http://web.mit.edu fsilg page. 1999.
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Utilities 2331 2471 2059 2533 2609 2403 2836 2711 2776 3337 3559 3517
Repairs & Maint. 4620 4394 5133 5100 5459 5959 5904 6482 6916 6315 6644 7036
Administrative 992 1570 2132 2319 2719 2069 2156 2086 756 1228 1451 1495
Finance Charges 1274 1144 1234 1482 1529 1543 1542 816 962 1653 1672 1697
Food 2194 2038 2734 2971 3015 0 0 0 0 0 0 0
Contract Services 352 455 484 481 529 530 483 509 471 467 454 492
Pmt in Lieu of Taxes 245 274 300 219 116 116 141 172 176 179 164 203
Rental-Lease Space 0 0 51 58 64 65 54 77 79 82 82 85
Miscellaneous 148 152 179 212 208 107 118 128 128 117 113 114
TOTAL EXPENSES: 18992 19637 23039 24052 25462 18453 19130 18998 18502 19636 20373 21023
Figure 1736 MIT Dining & Housing Historical Operating Budgets
3.3 Housing & Dining Building Condition
The Condition of MIT's residential building parallels the general condition of the entire campus. The
building replacement value in February 1999 is $379,248,905 and the deferred maintenance backlog is
$123,581,714.n This equates to a FCI of 32.59% for MIT Housing and Dining, which is only slightly
better than the MIT FCI of 34.3%. This similarity with MIT, however, changes abruptly with the DMR.
The operating budget as seen in the previous table for MIT Dining and Housing in 1998 is slightly more
that $22.5 million. This budget equates to a DMR of 548% ($123,281,714 divided by $22,561,000). MIT
Housing and Dining Department needs over five times its 1998 operating budget to fund the deferred
maintenance internally. This is substantially higher than the previously calculated DMR of 56.03% for the
University. Because of such a high DMR, MIT Dining and Housing as a stand-alone entity will have a
difficult time funding the backlog through its operating budget nor will it have the capacity to raise debt
financing. Without the option of internal department financing, MIT Dining and Housing is left to request
funds from MIT's operating budget, endowment, or debt raising capacity.
3.4 Competition for Funding
The Housing and Dining Department at MIT is looked upon as a stand-alone entity within the larger MIT
community. This is practical for management of the department due to the distinct and identifiable nature
of the expenses and receipts. It should be noted, however, that the department is truly part of the larger
36 MIT Report(s) of the Treasurer. 1975 - 1998.
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MIT community and therefore effected by the management and financial conditions within IT and also
the various social pressures. As we look to the millenium, MIT is faced with the challenge of bringing
together the best students and faculty and the proper facilities and infrastructure to create a stimulating and
effective place to learn. President Charles Vest states, " we must provide the physical facilities and
information infrastructure that enable them (students & faculty) to live, work within an effective and
inspirational environment.3" This task is not made easy due the smaller size of MIT's endowment next to
its peer group. As seen in Figure 18, MIT's endowment per student is less than half that of Princeton
University and furthermore, ranked 21' in the nation by endowment size in 1995.39
Endowment Per Student in $Millions
7
6-x %
$Millions 5
4 37
Per3
Student 2 -4
1 1995 Data
0
C: U CU
Universities
Figure 1840 MIT Endowment per Student & Peer Group Universities' Endowment per Student: 1995
3 Assessing the Foundation of MIT A Progress Report, MIT Facilities Department, February, 1999.
38 MIT Report of the President, 1997-98.
9 MIT web Page, http://web.mit.edu/afs/athena.mit.edu/orglggivingalmfnd/vearly-gift-important.html
1999
40 MIT web Page, http://web.mit.edu/afs/athena.mit.edu/ori/g/giving/almfnd/vearly-gift-important.html
1999
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4 CHOICES: A Capital Planning Tool
4.1 CHOICES - The Model
CHOICES is an infrastructure portfolio decision support tool currently being modeled, tested and updated
by Professor John B. Miller and his research staff at MIT. It is an Excel based tool utilizing discounted
cash flows of life cycle costs (DCF LCC) as the common denominators for comparing scenarios. By using
the DCF LCC, the analyst can explore and study the use of varied funding sources and delivery methods on
individual projects as well as a portfolio of projects.4' The logic underlying CHOICES is outlined in Figure
19. The operator of CHOICES enters the various capital sources, which are relevant to the particular
institution of concern. Examples of capital sources for a city government are state and federal aid and
various tax revenues. Individual projects are entered into CHOICES along with four delivery packets per
project. Under this setup, an individual project can be analyzed by changing the means of delivery, funding
sources and timing of construction. After all the projects are entered into CHOICES with the appropriate
project packets, the operator then places the desired packets into the CHOOSER. The CHOOSER
aggregates all the selected project packets and returns a DCF LCC. Within the CHOOSER, the operator is
given the option of analyzing the selected group of packets with or without the historical Project 0 data.
Project 0 captures all the historical operating expenses and revenues and projects them into the future
through the use of trend lines. The Project 0 allows the operator to apply a sense of perspective when
analyzing a group of projects.
41 Miller John .B., America's Engineering Public/Private Infrastructure Strategy: The End of Privatization,
Draft Copy of Book, 1997, Pagel6-3.
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CHOICES: Portfolio Configuration Options
Capital Sources (Capital Rationing Limits for each source by year)
Source 1 Source 2 Source 3 Source 4
Adjustable Restraint Adjustable Restraint Adjustable Restraint Adjustable Restraint
List of Desirable Infrastructure Projects
Project 1 Project 2 Project 3 Project 4 j Etc.
The Variables: Alternative Means of Delivery (Source, Amount, Timing of Capital Varies wMethod)
Design-Bid-Build Project 1 Pro'ect 2 Project 3 Pro'ect 4 tc.
Proect 1 Pro'ect 2 Proiect 3 Proiect 4
Design-Build Proiect 1 Proiect 2 Project 3 Project 4
Design-Build-Operate Project I Project 2 Project 3 Project 4
Build-Operate-Transfer
Strategic Planing Goals
1. Evaluate a range of project delivery/finance configurations against expected capital constraints
2. Evaluate the impact of adjustments in capital source, project delivery methods, are varied
adjustable restraints on.
3. Maximize the number of desirable projects delivered.
4. Present alternative viable configurations (order of delivery, start/finish dates, means of delivery)
Figure 1942 CHOICES: Portfolio Configuration Options
4.2 Engineering Systems Integration
From 1980 to the present, infrastructure spending by the United States has remained flat at $40 Billion per
year. Due to the effects of inflation, in real terms this equates to a significant decrease. In 1993, the United
States Secretary of Transportation's estimates funding needed to maintain the current infrastructure is $51.6
Billion. This leaves a shortfall in funding of roughly 25%. Furthermore the Secretary adds that even if the
$51.6 Billion was available, 200,000 miles of highway and 100,000 bridges would still remain in poor
42 Miller John .B., America's Emerging Public/Private Infrastructure Strategy: The End of Privatization,
Draft Copy of Book, 1997, Pagel6-1.
31
repair or structurally unstable.4 3 The United States is continuously faced with far too many infrastructure
expansion projects, replacement projects, and renewal projects than the constrained federal budget will
support. Due of this chronic problem, a new discipline in engineering is appearing called Engineering
Systems Integration." A fundamental element of Engineering Systems Integration is the belief that both
project finance and project delivery methods are variable. Furthermore, one procurement approach is not
inherently preferable. A knowledgeable operator is required to match individual projects with the
appropriate delivery methods. The potential range of project delivery and finance options is illustrated in
Figure 20. Instead of using design-bid-build and direct public funding as fixed constraints in the
management of a public portfolio, the many delivery methods and funding sources should be viewed as
variables to be managed.4 s
IV DI CT I
PP- Parallel Prime TKY - Turnkey "SUPER" TKY -Turnkey w/ Finance
DBB - Design-Bid-Build DB - Design- Buik DBO - Design-Build-Operate
CM - Construction Mangmt FT - Fast Track DBOM - Design-Build-Operate-Maintain
SEGMENTED COMBINED
BOT - Build-Operate- Transfer
BOO - Build-Own-Operate
DBOT - Design-Build-Operate-Transfer
BOOT - Build-Own-Operate-Transfer
III INDIRECT II
Portfolio Quadrant Analysis
Figure 2046 Portfolio Quadrant Analysis
4 3 Miller John .B., America's Emerging Public/Private Infrastructure Strategy: The End of Privatization,
Draft Copy of Book, 1997, Page 1-8.
*"Miller, John .B., "Engineering Systems Integration for Civil Infrastructure Projects" Journal of
Management in Engineering, ASCE, 13(5), 61-69., 1997.
4 5 Miller John .B., America's Emerging Public/Private Infrastructure Strategy: The End of Privatization,
Draft Copy of Book, 1997, Page 12-1.
* Miller John .B., America's Emerging Public/Private Infrastructure Strategy: The End of Privatization,
Draft Copy of Book, 1997, Pagel2-1.
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Figure 20 plots project delivery methods by using two axes. The horizontal axis differentiates a combined
versus a segmented approach to procurement. Design-Bid-Build (DBB) and Construction Management fall
to the left on the horizontal axis because the Architect/Engineer and construction parties involved in the
project are separate and distinct entities. Conversely, Design-Build-Operate falls to the right on the axis
because the Architect/Engineer, construction and operating parties are either one entity or a team acting as
one entity. The Vertical axis differentiates direct versus indirect funding of the project. DBB falls in the
direct funding quadrants because the owner assumes full responsibility for all financial obligations of the
project. This includes all financial obligations related to design, construction, financing and operations. At
the other end of the axis falls Build Operate Transfer (BOT). Under a typical BOT, the owner
commissioning the project assumes no obligation for the costs associated with the financing, construction
or operation of the project.
5 MIT Dining & Housing Scenarios Through CHOICES
MIT Dining & Housing is similar to the United States Government of today. MIT's infrastructure is in
need of much more expansion, renewal and renovation than the limited operating budget will support.
Furthermore, the majority of infrastructure is directly financed by MIT and delivered by DBB.4 7 These
similarities make applying the CHOICES model to MIT Dining & Housing a useful exercise.
5.1 CHOICES Project & Packet Inputs
Fifteen capital projects were entered into CHOICES. These projects listed in Figure 2lare a mixture of
new dormitory projects and deferred maintenance projects. The hard construction cost estimate for each
project is listed directly under the project number and does not include the applicable soft costs. The soft
costs are calculated inside the CHOICES model. The new project data, including construction cost data,
was taken from the MIT Planning Department's list of potential projects. New construction costs reflect
47 Interview with Mr. Robert Kaynor, MIT Planning Department.
33
the Planning Department's desire to build premium, 100-year life.48 The deferred maintenance projects
data is taken from the Housing and Renovation and Renewal Plan inside the Renewing the Foundation of
MIT report. Again, all soft costs are calculated by CHOICES. Within each project, four packets were
created by varying delivery method and funding method. Design-Bid-Build (DBB) and Build Operate
Transfer (BOT) are the delivery methods utilized for all new construction projects and large renovations,
such as the current renovation of Baker House and the proposed renovation of E62 and E64. DBB and
Design-Build (DB) are used for all renewal projects. The funding sources are either 100% Bond financing,
100% Restricted Funds (MIT endowment), 100% Reserve Funds (MIT Housing & Dining internal
department reserve fund) or 50% Reserve Funds/50% Bond financing. The construction start dates for the
renewal and renovation projects follow the proposed dates within the renovation and renewal plan within
the Renewing the Foundation ofMIT report. The new construction projects follow a similar sequence.
Construction durations are estimated and vary depending on delivery method chosen.
PROJECT & PACKET
INPUTS
H1 Grad Housing
Delivery
Funding
Commence (Quarters)
Duration (Quarters)
H3 Undergrad Dorm
Delivery
Funding
Commence (Quarters)
Duration (Quarters)
Baker House Renov
Delivery
Funding
Commence (Quarters)
Packet I
DBB
100%
Bond
8
6
DBB
100%
Bond
14
6
DBB
100%
Bond
9
Packet 2
DBB
100%
Restricted
8
6
Packet 3
DBB
50%/50%
Reserve Bond
8
6
DBB DBB
100% 50%/50%
Restricted Reserve Bond
14 14
6 6
DBB DBB
100% 50%/50%
Restricted Reserve Bond
9 9
Packet 4
BOT
100%
Reserve
8
5
BOT
100%
Reserve
14
5
BOT
100%
Reserve
9
4 8Interview with Mr. Robert Kaynor, MIT Planning Department.
34
Project 1
$ 32,400,000
Project 2
$ 27,600,000
Project 3
$ 16,609,000
Project 4
$ 11,120,000
Project 5
$ 6,261,000
Project 6
$ 4,956,000
Duration (Quarters)
FOO-F01 Renewal
Delivery
Funding
Commence (Quarters)
Duration (Quarters)
F02-F03 Renewal
Delivery
Funding
Commence (Quarters)
Duration (Quarters)
F04-F05 Renewal
Delivery
Funding
Commence (Quarters)
Duration (Quarters)
Project 7 F06-F07 Renewal
$ 5,299,000 Delivery
Funding
Commence (Quarters)
Duration (Quarters)
Project 8
$ 5,629,000
Project 9
$ 7,353,000
Project 10
$ 14,764,000
F08-F09 Renewal
Delivery
Funding
Commence (Quarters)
Duration (Quarters)
FIO-FII Renewal
Delivery
Funding
Commence (Quarters)
Duration (Quarters)
E62 Renovation
Delivery
Funding
Commence (Quarters)
Duration (Quarters)
Project 11 E 64 Renovation
$ 13,573,000 Delivery
8 8
DBB
100%
Bond
9
8
DBB
100%
Bond
17
8
DBB
100%
Bond
25
8
DBB,
100%
Bond
32
8
DBB
100%
Bond
40
8
DBB
100%
Bond
48
8
DBB
100%
Bond
32
8
DBB
DBB
100%
Restricted
9
8
DBB
100%
Restricted
17
8
DBB,
100%
Restricted
25
8
DBB
100%
Restricted
32
8
DBB
100%
Restricted
40
8
DBB
100%
Restricted
48
8
DBB
100%
Restricted
32
8
DBB,
8 7
DBB
50%/50%
Reserve Bond
9
8
DBB
50%/50%
Reserve Bond
17
8
DBB,
50%/50%
Reserve Bond
25
8
DBB
50%/50%
Reserve Bond
32
8
DBB
50%/50%
Reserve Bond
40
8
DBB
50%/50%
Reserve Bond
48
8
DBB,
50%/50%
Reserve Bond
32
8
DBB,
DB
100%
Reserve
9
7
DB
100%
Reserve
17
7
DB
100%
Reserve
25
7
DB
100%
Reserve
32
7
DB
100%
Reserve
40
7
DB
100%
Reserve
48
7
BOT
100%
Reserve
32
7
BOT
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Funding
Commence (Quarters)
Duration (Quarters)
Project 12
$ 48,600,000
Project 13
$ 28,800,000
Project 14
$ 71,200,000
Project 15
$ 29,000,000
H2 Grad Dorm
Delivery
Funding
Commence (Quarters)
Duration (Quarters)
H4 Undergrad Dorm
Delivery
Funding
Commence (Quarters)
Duration (Quarters)
H20 Faculty Dorm
Delivery
Funding
Commence
Duration
H10 Undergrad Dorm
Delivery
Funding
Commence (Quarters)
Duration (Quarters)
100%
Bond
40
8
DBB
100%
Bond
20
6
DBB
100%
Bond
26
6
DBB
100%
Bond
32
6
DBB
100%
Bond
38
6
100%
Restricted
40
8
DBB
100%
Restricted
20
6
DBB
100%
Restricted
26
6
DBB
100%
Restricted
32
6
DBB
100%
Restricted
38
6
50%/50%
Reserve Bond
40
8
DBB
50%/50%
Reserve Bond
20
6
DBB
50%/50%
Reserve Bond
26
6
DBB
50%/50%
Reserve Bond
32
6
DBB
50%/50%
Reserve Bond
38
6
Figure 2149 CHOICES Project & Packet Inputs
5.2 Individual Housing & Dining Projects
The new construction projects are listed in Figure 22. The projects are taken from a planning list utilized
by the Planning Department of IT. The project information reflects projects in the early feasibility stage.
New Projects
Foot- Floors Floors Gross Net Units Constuct Construct $ Project $
print Above Below SF Assign Cost/SF
SF Ground Ground SF
H-1 Graduate
49 MT Planning Department. Master Plan for the Housing Department 1999 & Renewing the Foundation
of MIT, MIT Facilities Department, February, 1998.
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100%
Reserve
40
7
BOT
100%
Reserve
20
5
BOT
100%
Reserve
26
5
BOT
100%
Reserve
32
5
BOT
100%
Reserve
38
5
orm 32,400 4 1 162,00 105,000 132 $200 32,400,000 45,360000
0
H-2 Graduate
Dorm 48,600 4 1 243,00 158,000 212 $200 48,600,000 68,040,000
0
H-3
Undergraduate 18,800 2,15 1 138,00 90,000 276 $200 27,600,000 38,640,000
Dorm 0
H-4
Undergraduate 18,800 2,16 1 144,00 94,000 288 $200 28,800,000 40,320,000
Dorm 0
H-10
Undergraduate 17,000 2,17 1 145,00 94,000 290 $200 29,000,000 40,600,000
Dorm 0
H-20 Faculty
Dorm 40,195 10,8,6 1 356,00 231,000 356 $200 71,200,000 99,680,000
0
Figure 2250 MIT Housing & Dining New Projects
The renewal and renovation project information is from a housing renovation and renewal plan created by
the MIT Facilities Department. The projects listed in Figure 23 include some projects, which are currently
under construction or recently have been completed. The Baker House renovation is an example of a
phased project, which was recently completed in August. These projects, however, are included due to the
overlap in timing of the research and the construction. For the purpose of the research, one change was
made to the Housing Renovation and Renewal Plan in the Renewing the Foundation of MTT report. All the
various renewal work on the E62 and E64 facilities was combined into larger renovations. For the E62
dorm, the renewal in F02-F03 and F06-F07 was combined into one project. Similarly for the E64 facility,
the renewal in F02-F03 and F08-F09 was also combined into one project.
Renewal & Renovation Projects
Total Project $ System to be Addressed
Baker House Renovation 23,300,000 All as inventoried
E62 Renovation 14,763,673 All as inventoried
E64 Renovation 13,572,678 All as inventoried
FOO-FOI Renewal
Random House 385,964 Fire Alarm & Suppression
Bexley Hall 663,593 Windows, Fire Alarm, Roof, Exterior
Ashdown 262,181 Electrical Distribution
15 Targeted Systems 3,361,080 Life/Fire Safety
West Gate 966,501 Fire Alarm & Suppression
50 MIT Planning Department. Master Plan for the Housing Department. 1999
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West Gate A-K
Tang Hall
Ashdown
Total
F02-F03 Renewal
5 Targeted
Ashdown
500 Memorial Dr
East Gate
Total
F04-F05 Renewal
New House
New House
Ashdown
Ashdown
Tang Hall
Total
F06-F07 Renewal
East Gate
Ashdown
Total
F08-F09 Renewal
East Gate
MacGregor
Total
F010-F011 Renewal
East Gate
West Gate
West Gate A-K
Green
McCormick
Tang Hall
500 Memorial Dr
500 Memorial Dr
Total
610,467
4,370,991
500,000
11,120,777
4,751,487
1,238,580
140,838
130,290
6,261,195
860,828
120,591
943,112
2,736,681
295,040
4,956,252
3,904,403
1,395,000
5,299,403
3,236,981
2,392,619
5,629,600
1,456,074
756,465
543,866
188,232
1,181,486
1,451,354
1,351,791
424,215
7,353,483
Fire Alarm & Suppression, Roof
Windows, Doors & Roof
Six Parapits
Fire Alarm & Suppression
Exterior Walls
Electrical Distribution
Fire Suppression
Fire Alarm & Suppression
Temp. Control, Electrical Dist & Service
Fire Alarm & Suppression, Duct Work
Windows & Doors
Electrical Distribution, Plumbing, Ceilings
Windows
Temp. Control
Remaining Items Floors 1-3
Temp. Control
Temp.
Temp.
Temp.
Temp.
Temp.
Temp.
Temp.
Roof
Control
Control
Control
Control
Control
Control
Control
Figure 2351 MIT Dining & Housing Renewal & Renovation Projects
5.3 CHOICES Assumptions
5.3.1 O&M Assumptions
51 Renewing the Foundation of MIT, MIT Facilities Department, February, 1998, Page 14.
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Operation and Maintenance (O&M) factors can be adjusted within CHOICES to fit a particular project or
an institution's O&M funding patterns. Figure 24 lists the O&M factor assumption utilized for MIT Dining
& Housing. The BOT O&M factor is 0% due to the nature of the BOT delivery method. Under a BOT, an
independent operator builds, finances and operates the facility before transferring the facility back after a
predefined period of time. The independent operator incurs all O&M exposure, therefore leaving MIT with
none. The renewal projects are repairing existing buildings. The O&M for these buildings is already
accounted for within MIT's operating budgets, therefore 0% is utilized. New dorm construction and
complete dorm renovations as DBB use an O&M factor of 4%. The 4% O&M factor is on the high side of
the 2-4% range suggested by the Committee on Advanced Maintenance Concepts for Buildings.s2
O&M Factor Assumptions
BOT 0%
New Dorm - DBB 4%
Renewal - DBB 0%
Renewal - DB 0%
Complete Dorm Renovation - DBB 4%
Figure 24 O&M Factor Assumptions
5.3.2 Financial Assumptions
The financial assumptions utilized within CHOICES can be changed and adjusted by the user to fit market
conditions of the day. The financial assumptions in Figure 25 are utilized throughout all the MIT Dining &
Housing scenarios. A base inflation factor of 2% is utilized, which is similar to inflation in the late 1990's.
A 6% rate is used as the nominal interest rate for MIT, which is similar to current Municipal Bond Rates.
The Bond Buyer Municipal Index on August 29, 1999 was 5.75%.53 Similarly, the public discount rate is
also set at 6%. A rate of 10% is selected for the construction phase to account for the varied risks
associated with construction. Finally, the private sector discount rate is set at 20%.
12 Committing to the Cost of Ownership, Committee on the Advanced Maintenance Concepts for Buildings,
Building Research Board Commission on Engineering and Technical Systems, National Research Council,
National Academy Press, Washington, D.C. 1990, pagel8.
5 Boston Globe, August 29, 1999, Page F8.
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Rate Assumptions
Nominal Interest Rate (Bonds) 6%
Nominal Interest Rate(Construction) 10%
Inflation 2%
Public Sector Discount Rate 6%
Private Sector Discount Rate 20%
Figure 25 Financial Rate Assumptions
5.4 CHOICES Scenarios
Thirteen scenarios with varied funding sources and delivery methods are run through the CHOICES model,
as depicted in Figure 26. Scenarios one through seven include the six new dormitory projects, three total
dormitory renovations, and the six renewal groupings. Scenarios eight through thirteen exclude the new
construction projects and focus solely on the three renovation projects and the six renewal projects. The
cash flow summaries in Chapter 5.5 through 5.17 depict the projects by themselves, excluding the historical
Project 0 data. Chapters 5.18 and 5.19 include the historical Project 0 cash flows. Full scenario cash flows
are in Appendix A.
Scenarios #1 - 7 (New Projects & Renewal)
#1 All Projects Funded by 100% Debt Funding & Delivered by DBB
#2 All Projects Funded by 100% Restricted Funds & Delivered by DBB
#3 Renewal Projects Funded by 100% Restricted Funds and DBB
Baker House, E62, E64 & New Projects Delivered as BOT
#4 Renewal Projects, Baker House, E62 & E64 Funded by 100% Restricted Funds &
Delivered by DBB
New Projects Delivered by BOT
#5 Renewal Projects, Baker House, E62 & E64 Funded by 100% Debt Funding &
Delivered by DBB
New Projects Delivered by BOT
#6 Renewal Projects, Baker House, E62 & E64 Funded by 50% Debt & 50%
Reserve Funding & Delivered by DBB
New Projects Delivered by BOT
#7 Renewal Projects Funded by 50% Debt & 50% Reserve Funding & Delivered by
DBB
Baker House, E62, E64 & New Projects Delivered by BOT
Scenarios #8 - 13 (Renewal Only)
#8 All Renewal & Renovation Projects Funded by 100% Debt & Delivered by DBB
#9 All Renewal & Renovation Projects Funded by 100% Restricted Funds &
Delivered by DBB
#10 All Renewal & Renovation Projects Funded by 50% Debt & 50% Reserve Funding
& Delivered by DBB
#11 Renewal Projects Funded by 100% Debt & Delivered by DBB
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Baker House, E62 & E64 Delivered by BOT
#12 Renewal Projects Funded by 100% Restricted Funds & Delivered by DBB
Baker House, E62 & E64 Delivered by BOT
#13 Renewal Projects Funded by 50% Debt & 50% Reserve Funds & Delivered by
DBB
Baker House, E62 & E64 Delivered by BOT
Figure 26 CHOICES Scenarios #1-13
5.5 Scenario #1 Cash Flows
Scenario #1 CF
Revenues
Bond Proceeds Paid Out
New Resources
Subtotal Revenues
Expenses
Capit Prgm Viab Advert
Permit'g Compet(s) Design
Construction
M&O
Pint of Principal (Bonds)
Pint of Interest (Bonds)
Total Costs w/Debt Service
$
$
$
$
$
$
$
$
$
$
358,712
936,547
358,712
6,463
29,085
323,164
133,824
358,712
443,665
1,294,913
Figure 27 Scenario #1 Cash Flows wiout Project 0: Numeric
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Figure 28 Scenario #1 Cash Flows w/out Project 0: Graphic
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5.6 Scenario #2 Cash Flows
cenario #2 CF
Revenues
Restricted/Endowment
New Resources
Subtotal Revenues
Expenses
Capit Prgm Viab Advert
Permit'g Compet(s) Design
Construction
M&O
Total Costs w/Debt Service
$$
$
358,712
134,170
358,712
$ 6,463
$ 29,085
$ 323,164
$ 133,824
$ 492,536
Figure 29 Scenario #2 Cash Flows w/out Project 0: Numeric
Figure 30 Scenario #2 Cash Flows w/out Project 0: Graphic
42
Scenerio #2 Cash Row vdout PO
8000
60000
00
Q
;01 0
-40000
Years
5.7 Scenario #3 Cask Flows
Scenario #3 CF __
Revenues
Reserve Funds $ 9,950
Restricted/Endowment $ 45,086
New Resources $ 1,529
Subtotal Revenues $ 54,859
Expenses
Capit Prgm Viab Advert $ 6,463
Permit'g Compet(s) Design $ 9,307
Construction $ 40,618
Total Costs w/Debt Service $ 56,388
Figure 31 Scenario #3 Cash Flows w/out Project 0: Numeric
Figure 32 Scenario #3 Cash Flows w/out Project 0: Graphic
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Scenero #3 Cash Flows w/out PO
15000
10000-
0
63 4
-10000
-15000
Years
5.8 Scenario #4 Cash Flows
Scenario #4 CF
Revenues
Reserve Funds $ 9,504
Restricted/Endowment $ 94,976
New Resources $ 20,122
Subtotal Revenues $ 104,480
Expenses
Capit Prgm Viab Advert $ 6,463
Permit'g Compet(s) Design $ 12,453
Construction $ 85,564
M&O $ 19,776
Total Costs w/Debt Service $ 124,256
Figure 33 Scenario #4 Cash Flows wiout Project 0: Numeric
Figure 34 Scenario #4 Cash Flows w/out Project 0: Graphic
44
Scenen'o #4 Cash Rows vout PO
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5.9 Scenario #5 Cash Flows
Scenario #5 CF
Revenues
Bond Proceeds Paid Out
Reserve Funds
New Resources
Subtotal Revenues
Expenses
Capit Prgm Viab Advert
Permit'g Compet(s) Design
Construction
M&O
Pmt of Principal (Bonds)
Pmt of Interest (Bonds)
Total Costs w/Debt Service
94,976
9,504
229,940
104,480
6,463
12,453
85,564
19,776
94,976
114,842
334,074
Figure 35 Scenario #5 Cash Flows wiout Project 0: Numeric
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Figure 36 Scenario #5 Cash Flows w/out Project 0: Graphic
45
5.10 Scenario #6 Cash Flows
Scenario #6 CF
Revenues
Bond Proceeds Paid Out $ 47,488
Reserve Funds $ 56,992
New Resources $ 131,551
Subtotal Revenues $ 104,544
Expenses
Capit Prgm Viab Advert $ 6,463
Permit'g Compet(s) Design $ 12,453
Construction $ 85,564
M&O $ 24,669
Pint of Principal (Bonds) $ 47,488
Pmt of Interest (Bonds) $ 59,112
Total Costs w/Debt Service $ 235,749
Figure 37 Scenario #6 Cash Flows w/out Project 0: Numeric
Figure 38 Scenario #6 Cash Flows w/out Project 0: Graphic
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Scenerio #6 Cash Rows wfout PO
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5.11 Scenario #7 Cash Flows
Scenario #7 CF
Revenues
Bond Proceeds Paid Out $ 22,543
Reserve Funds $ 32,493
New Resources $ 56,945
Subtotal Revenues $ 55,036
Expenses
Capit Prgm Viab Advert $ 6,463
Permit'g Compet(s) Design $ 9,307
Construction $ 40,618
M&O $ 4,893
Pmt of Principal (Bonds) $ 22,543
Pmt of Interest (Bonds) $ 28,044
Total Costs w/Debt Service $ 111,868
Figure 39 Scenario #7 Cash Flows w/out Project 0: Numeric
Figure 40 Scenario #7 Cash Flows w/out Project 0: Graphic
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Sceneio #7 Cash Flows w/out PO
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5.12 Scenario #8 Cash Flows
Scenario #8 CF
Revenues
Bond Proceeds Paid Out
New Resources
Subtotal Revenues
Expenses
Capit Prgm Viab Advert
Permit'g Compet(s) Design
Construction
M&O
Pint of Principal (Bonds)
Pint of Interest (Bonds)
Total Costs w/Debt Service
$
$
$
$
$
$
$
$
$
$
94,976
229,940
94,976
1,711
7,701
85,564
19,776
94,976
114,842
324,570
Figure 41 Scenario #8 Cash Flows w/out Project 0: Numeric
Figure 42 Scenario #8 Cash Flows w/out Project 0: Graphic
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Scenerio #8 Cash Flows w/out PO
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5.13 Scenario #9 Cash Flows
Scenario #9 CF
Revenues
Restricted/Endowment $ 94,976
New Resources $ 20,122
Subtotal Revenues $ 94,976
Expenses
Capit Prgm Viab Advert $ 1,711
Permit'g Compet(s) Design $ 7,701
Construction $ 85,564
M&O $ 19,776
Total Costs w/Debt Service $ 114,752
Figure 43 Scenario #9 Cash Flows w/out Project 0: Numeric
Figure 44 Scenario #9 Cash Flows w/out Project 0: Graphic
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5.14 Scenario #10 Cash Flows
Scenario #10 CF
Revenues
Bond Proceeds Paid Out
Reserve Funds
New Resources
Subtotal Revenues
Expenses
Capit Prgm Viab Advert
Permit'g Compet(s) Design
Construction
M&O
Pint of Principal (Bonds)
Pint of Interest (Bonds)
Total Costs w/Debt Service
$
$
$
$
$
$
$
$
$
$
$
Figure 45 Scenario #10 Cash Flows w/out Project 0: Numeric
Figure 46 Scenario #10 Cash Flows w/out Project 0: Graphic
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47,488
47,488
131,551
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1,711
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85,564
24,669
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59,112
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5.15 Scenario #11 Cash Flows
Scenario #11 CF
Revenues
Reserve Funds $ 446
Restricted/Endowment $ 45,086
New Resources $ 1,529
Subtotal Revenues $ 45,532
Expenses
Capit Prgm Viab Advert $ 1,711
Permit'g Compet(s) Design $ 4,555
Construction $ 40,618
Total Costs w/Debt Service $ 46,884
Figure 47 Scenario #11 Cash Flows w/out Project 0: Numeric
Figure 48 Scenario #11 Cash Flows w/out Project 0: Graphic
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5.16 Scenario #12 Cash Flows
SceneriO #12 CF
Revenues
Bond Proceeds Paid Out
Reserve Funds
New Resources
Subtotal Revenues
Expenses
Capit Prgm Viab Advert
Permit'g Compet(s) Design
Construction
Pint of Principal (Bonds)
Pmt of Interest (Bonds)
Total Costs w/Debt Service
$
$
$
$
$
$
$
$
$
$
Figure 49 Scenario #12 Cash Flows w/out Project 0: Numeric
Figure 50 Scenario #12 Cash Flows w/out Project 0: Graphic
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45,086
446
101,152
45,532
1,711
4,555
40,618
45,086
54,537
146,507
Scenerio #12 Cash Rows w/out PO
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5.17 Scenario #13 Cash Flows
Scenario #13 CF
Revenues
Bond Proceeds Paid Out $ 22,543
Reserve Funds $ 22,989
New Resources $ 56,945
Subtotal Revenues $ 45,532
Expenses
Capit Prgrn Viab Advert $ 1,711
Permit'g Compet(s) Design $ 4,555
Construction $ 40,618
M&O $ 4,893
Pmt of Prncipal (Bonds) $ 22,543
Pint of Interest (Bonds) $ 28,044
Total Costs w/Debt Service $ 102,364
Figure 51 Scenario #13 Cash Flows w/out Project 0: Numeric
Figure 52 Scenario #13 Cash Flows w/out Project 0: Graphic
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5.18 Scenario #1 Cash Flows Including Historical Project 0 Cost Structure
Scenario #1 CF w/ Project 0
Revenues
PO Revenues
Bond Proceeds Paid Out
New Resources
Subtotal Revenues
Expenses
PO Expenses
PO Adjustments
Capit Prgm Viab Advert
Permit'g Compet(s) Design
Construction
M&O
Pmt of Principal (Bonds)
Pmt of Interest (Bonds)
Total Costs w/Debt Service
$
$
$
$
$
$
$
$
$
$
$
$
$
1,354,643
358,712
936,547
358,712
1,553,313
(198,670)
6,463
29,085
323,164
133,824
358,712
443,665
1,294,913
Figure 53 Scenario #1 Cash Flows Including Project 0: Numeric
Figure 54 Scenario #1 Cash Flows Including Project 0: Graphic
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Scenerio #1 Cash Flows wt Project 0
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5.19 Scenario #2 Cash Flows Including Historical Project 0 Cost Structure
Scenario #2 CF w/Project 0
Revenues
PO Revenues
Restricted/Endowment
New Resources
Subtotal Revenues
Expenses
PO Expenses
PO Adjustments
Capit Prgm Viab Advert
Permit'g Compet(s) Design
Construction
M&O
Total Costs with Debt Service
$
$
$
$
$
$
$
$
$
$
$
1,354,643
358,712
134,170
358,712
1,553,313
(198,670)
6,463
29,085
323,164
133,824
492,536
Figure 55 Scenario #2 Cash Flows Including Project 0: Numeric
Figure 56 Scenario #2 Cash Flows Including Project 0: Graphic
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Each of the scenarios allows the operator to analyze a portfolio of projects together and ask many questions
on a portfolio level. Take scenarios 4, 5 and 6 for example. From the cash flow, you can ascertain the
future need of new resources if the projects were funded by either all MIT University endowment, all MIT
debt, or internally funded through MIT Dining_& Housing debt and reserves. If this were the sole criterion,
funding the projects with endowment would be preferable. On the other hand, if MIT wished to not touch
the endowment and could not raise further debt, scenario 6 would be preferable. Furthermore, from this
data MIT Housing & Dining can figure how much they would need to raise room and board rates to cover
the reserve requirements and new resources needed for the projects. This type of questioning and
sensitivity analysis is critical for efficient and effective running of a portfolio of facilities.
6 MIT Graduate Dormitory BOT Proforma: A Developer's
Perspective
6.1 Graduate Dormitory Characteristics
A graduate dormitory is analyzed from the developer's perspective to illustrate the feasibility of a Build
Operate Transfer (BOT) Dormitory at MIT. A typical graduate student dorm (H-1) was chosen for the
analysis from the MIT Planning Department's list of potential housing projects. MIT historically and
currently builds solid long lasting buildings, typically with 100-year life. Figure 57 includes various
building characteristics and cost factors.
MIT Proposed Graduate Student Housing H-1
Parcel Area 92,259
Zoning SD-VIll
Building Footprint 32,400
Floors (Above Ground) 4
Floors (Below Ground) 1
Gross SF 162,000
Rentable SF 105;,000
56
Unit SF 795
Units 132
$/SF $200
Construction $ $32,400,000
Project $ $45,360,000
Building Life Expectancy 100 Year
Figure 5754 MIT Proposed Graduate Student Housing H-1: Typical Building Facts
6.2 Changes to Building Characteristics Utilized in Proformas
In all three of the proformas, the dormitory non-rental square footage is reduced from 57,000 square feet to
27,000 square feet to increase the rental space. Also, the suite size is increased from 795 square feet
proposed by MIT to 900 square feet. A 900 SF suite (Figure 58) is chosen based on a proven developer's
layout. The following layout includes four bedrooms, one living room and two bathrooms. The soft costs
associated with the project in the Proforma are also changed. MIT currently budgets 40% of the total
project cost to soft costs, while I utilized a rate of 7.5% in the Proforma. Finally, in the proformas the cost
of construction is varied at $103/SF, $150/SF and $200/SF. Based on the all-equity NPV front door
analysis in Figure 61, first year semester rents would be $1,951 at a $103/SF construction cost. Similarly,
Figure 63 shows first year semester rents would be $2,540 at $150/SF construction cost. And finally,
Figure 65 shows first year semester rents would be $3,150 at $200/SF construction cost. Full proformas
and construction draw calculations are in Appendix B.
4 MIT Planning Department. Master Plan for the Housing Department 1999 & Renewing the Foundation
of MIT 1998
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Figure 5855 900 SF Graduate Housing Suite Layout
6.3 Proforma Summary at $103/SF Construction Cost
Revised Graduate Student Housing H-1 @ $103/SF
Parcel Area 92,259
Building Footprint 32,400
Floors AG 4
Floors BG I
Gross SF 162,000
Rentable SF 135,000
Unit SF 900
Units 150
55American Campus Communities WEB page, www.langstoncentennialct.com/floorplans.cfm, 1999.
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$/SF $103
Construction $ $16,685,560
Project $ $17,524,355
Figure 59 Revised Graduate Housing H-1@ $103/SF
MfT H-1 Dormitory Construction & Development Cost Summary
Excluding Cost of Capital (e.g., Construction Loan Interest)
Dorm:
Construction Costs:
Building Shell $14,350,000
Furniture, Fixtures, Equip. $1,500,000
Tenant Improvements $0
Permits, Fees $45,500
Construction Contingency (2%) $317,000
Sub-total Construction $16,212,500
Other Costs to be Financed:
Financing Fees $273,060
Leasing Costs, Mktg., etc $0
Inspections, Appraisal $25,000
Closing Costs, Title $100,000
Accounting & Legal $50,000
Insurance, Miscellaneous $25,000
Sub-total Other Financed $473,060
Sub-total to be Financed: $16,685,560
(Less: Developer Construction Equity) $2,600,000
Total to be Financed $14,085,560
Developers Equity Costs:
Improved Land Value $0
Developers Initial Equity (Project) $2,600,000
Architectural, Engineering (4%) $634,000
Financing Fees $204,795
Sub-total Equity $3,438,795
Total . $17,524,355
Figure 60 H-1 Dormitory Construction & Development Cost Summary @ $103/SF
Front Door Analysis
INPUTS:
Perm Loan Amount
of Required Rates
Dorm:
$14,165,10
Perm Loan int. Rate
Amortization (Yrs)
Retable Space Quads
7.00%
30
150&
All-Equity NPV-based Front Door Analysis
Developer Equity $3,438,795
Developer Equity Cost of Capital 20.00%
Equity Cost as of Project Completion
Debt Cost as of Project Completion
Total Cost
$4,479,852
$14,165,101
$18,644,953
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Semesters/Yr
DCR
Annual Operating Expense
Vacancy Rate
CALCULATIONS:
Loan Monthly Pmt
Loan Annual Pmt
XDCR=NOI:
+Oper.Exp=EGR:
/Occ=PGR:
Gross Rent/Rm/Semester
Net Rent/Student/Semester
125
$850,00
0
Dorm
$94,24
$1,130,88
$1,413,61
$2,263,61
$2,263,61
$7,545.3
$ 1,88
2 Expected Completed Property Cap
Rate
o Required Stabilized NOI
0 Projected Operating Expenses
%o EGI
Projected Stabilized Vacancy
: Required Gross Rent (PGI)
1 Building Rentable Units
9 Required Revenue/Unit/Year
2 Students Per Unit
2 Revenue / Year
2 Semesters / Year
7 Net Rent/Student/Semester
6
8.00%
$1,491,596
$850,000
$2,341,596
0%
$2,341,596
150
$15,610.64
4
$3,902.66
2
$1,951.33
Figure 61 Front Door & All-Equity NPV Front Door Analysis at $103/SF
6.4 Proforma Summary at $150/SF Construction Cost
Revised Graduate Student Housing H-1 @ $150/SF
Parcel Area
Building Footprint
Floors AG
Floors BG
Gross SF
Rentable SF
Unit SF
Units
$/SF
Construction $
Project $
92,259
32,400
4
1
162,000
135,000
900
150
$150
$24,318,750
$26,286,533
Figure 62 Revised Graduate Housing H-1@ $150/SF
MIT H-1 Dormitory Construction & Development Cost Summary @ $150/SF
Excluding Cost of Capital (e.g. Construction Loan Interest)
Dorm:
Construction Costs:
Building Shell 21525000
Fumiture, Fixtures, Equip. 2250000
Tenant Improvements 0
Permits, Fees 68250
Construction Contingency(2%) $475,500
Sub-total Construction $24,318,750
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Other Costs to be Financed:
Financing Fees
Leasing Costs, Mktg, etc
Inspections, Appraisal
Closing Costs, Title
Accounting & Legal
Insurance, Miscellaneous
Sub-total Other Financed
Sub-total to be Financed:
(Less: Developer Construction Equity)
Total to be Financed
Developer's Equity Costs:
Improved Land Value
Developers Initial Equity (Project)
Architectural, Engineering (4%)
Financing Fees
Sub-total Equity
$25,028,340
$5,000,000
$20,028,340
0
5000000
$951,000
$307,192.50
$6,258,193
$26,286,533Total
Figure 63 H-1 Dormitory Construction & Development Cost Summary @ $150/SF
Front Door Analysis ofRequired Rates
INPUTS: Dorm (#rooms):
Perm. Loan Amount
Perm. Loan Int. Rate
Amortization (Yrs)
Retable Space
Quads
Semesters/Yr
DCR
Annual Oper. Exp.
Vacancy Rate
CALCULATIONS:
Loan Monthly Pmt
Loan Annual Pmt
XDCR=NOI:
+Oper.Exp=EGR:
/Occ=PGR:
Gross
Rent/Rm/Semester:
Net Rent/Student/Se
$20,968,528
7.00%
30
150
2
125%
$850,000
0%
Hotel
$139,504
$1,674,050
$2,092,562
$2,942,562
$2,942,562
$9,808.54
$ 2,452
All-Equity NPV-basedFront Door Analysis
Developer Equity
Developer Equity Cost of Capital
Equity Cost as of Project Completion
Debt Cost as of Project Completion
Total Cost
Expected Completed Property Cap Rate
Required Stabilized NOI
Projected Operating Expenses
EGI
Projected Stabilized Vacancy
Required Gross Rent (PGI)
Building Rentable Units
Required Revenue/Unit/Year
Students Per Unit
Revenue / Year
Semesters / Year
Net Rent/Student/Semester
$5,000,000
20.00%
$6,513,694
$20,968,528
$27,482,222
8.00%
$2,198,578
$850,000
$3,048,578
0%
$3,048,578
150
$20,323.85
4
$5,080.96
2
$2,540.48
61
$409,590
$0
$37,500
$150,000
$75,000
$37,500
$709,590
Figure 64 Front Door & All-Equity NPV Front Door Analysis at $150/SF
6.5 Proforma Summary at $200/SF Construction Cost
Revised Graduate Student Housing H-1 @ $200/SF
Parcel Area
Building Footprint
Floors AG
Floors BG
Gross SF
Rentable SF
Unit SF
Units
$/SF
Construction $
Project $
92,259
32,400
4
1
162,000
135,000
900
150
$200
$32,425,000
$35,048,710
Figure 65 Revised Graduate Housing H-1@ $200/SF
MIT H-1 Dormitory Construction & Development Cost Summary
Excluding Cost of Capital (e.g. Construction Loan Interest)
Construction Costs:
Building Shell
Furniture, Fixtures, Equip.
Tenant Improvements
Permits, Fees
Construction Contingency (2%)
Sub-total Construction
Other Costs to be Financed:
Financing Fees
Leasing Costs, Mktg, etc
Inspections, Appraisal
Closing Costs, Title
Accounting & Legal
Insurance, Miscellaneous
Sub-total Other Financed
Sub-total to be Financed:
(Less: Developer Construction Equity)
Total to be Financed
Developers Equity Costs:
Improved Land Value
Developers Initial Equity (Project)
$28,700,000
$3,000,000
$0
$91,000
$634,000
$32,425,000
$546,120
$0
$50,000
$200,000
$100,000
$50,000
$946,120
$33,371,120
$6,500,000
$26,871,120
$0
$6,500,000
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Architectural, Engineering (4%) $1,268,000
Financing Fees $409,590
Sub-total Equity $8,177,590
Total $35,048,710
Figure 66 H-1 Dormitory Construction & Development Cost Summary @ $200/SF
FrontDoor Analysis of RequiredRates All-Equity NPV-Based Front Door Analysis. ..
INPUTS:
Perm Loan Amount
Perm Loan Int. Rate
Amortization (Yrs)
Rentable space Quads
Semesters/Yr
DCR
Annual Oper Exp
Vacancy Rate
CALCULATIONS:
Loan Monthly Pmt
Loan Annual Pmt
XDCR=NOI:
+Oper.Exp=EGR:
/Occ=PGR:
Gross
Rent/Rm/Semester:
Net Rent/Student/Sem
Dorm:
$28,161,035
7.00%
30
150
2
125%
$850,000
0%
$187,356
$2,248,273
$2,810,341
$3,660,341
$3,660,341
$12,201.14
Developer Equity
Developer Equity Cost of Capital
Equity Cost as of Project Completion
Debt Cost as of Project Completion
Total Cost
Expected Completed Property Cap Rate
Required Stabilized NO]
Projected Operating Expenses
EGI
Projected Stabilized Vacancy
Required Gross Rent (PGI)
Building Rentable Units
Required Revenue/Unit/Year
Students Per Unit
Revenue / Year
Semesters / Year
Net Rent/Student/Semester
$6,500,000
20.00%
$8,467,802
$28,161,035
$36,628,837
8.00%
$2,930,307
$850,000
$3,780,307
0%
$3,780,307
150
$25,202.05
4
$6,300.51
2
$3,150.26
3,050
Figure 67 Front Door & All-Equity NPV Front Door Analysis at $200/SF
6.6 Traditional & Tax-Exempt Off-Balance Sheet Financing
6.6.1 Traditional Development
Traditionally, a developer would lease the ground from the university and finance the project with
conventional market rate equity and debt instruments. The equity demands a return equivalent to the risk
associated with the project over the relevant life of the project. Similarly, the debt holders also demand a
return reflecting the credit risk of the project and inflation risk. Furthermore, both the debt and equity
holders are subject to taxes, which are calculated into the desired returns of the holder. Private developers
also wish to maximize their returns, which entails charging the highest possible rents the market will bear.
These market forces driving a private developer are often times in conflict with universities. Universities
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wish to keep the rents that are charged their students as low as possible. This makes a University more
affordable and therefore desirable to students. Universities also have several financial strengths compared
to a private developer. First, universities typically own the land on which they will build a dormitory,
which can therefore be used at no cost. Second, universities have access to tax-exempt bonds, which are
not available to private developers. Third, universities do not pay property tax, as developers must. And
finally, due to the large and steady cash flows generated by student housing facilities, it is possible to
finance them with 100% debt and therefore do away with the relatively expensive developer's equity at a
typical cost of 20 to 30%. These four strengths taken together are estimated to equate to a difference of 175
basis points compared to private financing.56
6.6.2 Tax-Exempt Off-Balance Sheet Financing
Recently, savvy developers have created a financial concept that allows for private developers to capture
the 175 basis point benefit enjoyed by universities and pass those savings along to the universities and
students and also earn a return on their equity. The concept involves partnering with a 501-(c) (3) not-for-
profit foundation, as the owner.57 The developer takes on the position of property manager and receives
fees as such in addition to a developer's fee. The university and the foundation then split the remaining
revenue; an agreed upon percentage going to the university as a ground lease and the balance going to the
foundation for their ownership position.5" Through this financial concept, a university receives the benefits
of low cost debt as if it financed the facility itself. Furthermore, the debt is not reflected on their balance
sheet. In effect, this financial concept achieves tax-exempt off-balance sheet financing for the University.
56 Fickes, Michael, "Privatized Housing Moves On-Campus", College Planning & Management, June 1999,
Pages 54-9.
5 Fickes, Michael, "Privatized Housing Moves On-Campus", College Planning & Management, June 1999,
Pages 54-9.
s Fickes, Michael, "Privatized Housing Moves On-Campus", College Planning & Management, June 1999,
Pages 54-9.
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7 Conclusions
7.1 Priorities of the Administration
The APPA survey respondents were asked which factors contributed to the institution's success or failure
in addressing the deferred maintenance problem at their university. As seen in the following list, the top
response, by 80% of the respondents, is the priorities of the administration.
*Priorities of top administrators (80%)
*Support of trustees of legislators (73%)
*Budgetary and/or fmancial strategies (59%)
*Financial condition of the institution (46%)
*State appropriations (24%)59
Simply, administrations that choose to face the problem and actively pursue addressing the problem are
successful in reducing the deferred maintenance bacdogs. Conversely, administrations that do not make
the deferred maintenance problem a priority face continued deferred maintenance and mounting ADM. For
those administrations that are actively addressing the deferred maintenance problem, I would suggest
adopting CHOICES as a tool to assist. Capital planning and the operations and maintenance of the
facilities are not independent concepts but rather interdependent. Proper capital planning is impossible
without considering the operations and maintenance of the facilities throughout the entire life cycle of the
facility. CHOICES through the use of O&M variable allows for the consideration of operation &
maintenance at the capital planning stage.
59 5 9 Kaiser, Harvey H. & Davis, Jerry S. "A Foundation to Uphold: A Study of Facilities Conditions at US
Colleges and Universities". APPA, 1996, Page 47.
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7.2 Constraining Variables
Furthermore, project delivery methods and financing methods should be viewed as variables to be
managed. The belief that all projects must be financed directly by the institution and delivered by DBB is
constraining. Many other delivery methods and funding methods are available and widely used today.
Delivery and financing methods should be properly matched to the attributes of the project. Some projects
may be best delivered by DBB, while others are candidates for DBO or BOT. The proformas in Chapter 6
illustrate that a new college dormitory is indeed a possible candidate for BOT. For a manager of a portfolio
of projects, the objective is to deliver the needed projects in the most efficient and cost effective manner.
This of course occurs within the financial reality and other pressures imposed by the institution. A
summary of the salient issues facing MIT and MIT Dining & Housing are as follows:
MIT Dining & Housing:
*MIT Dining & Housing has a DMR of 548%. ($123.281,714 ADM divided by $22,561,000
Operating Budget). Based on this ratio, financing the ADM through the operating budget will be
extremely difficult and take many years without raising rents and fees.
*The MIT Dining & Housing inventory is in relatively poor condition with an FCI of 32.59%.
*MIT Dining & Housing will most likely need to obtain the funds for the ADM either through
future donations or from the MIT endowment.
*There is a need for additional on-campus housing. Especially for the 70% of the Graduate
students that do not live on campus.
Furthermore, at MIT:
*The students, faculty and employees demand state of the art facilities to work and learn in.
*Private and public research donors demand competitively priced and quality research.
*Students and society in general demand a halt to tuition increases.
*Top quality faculty demands to be paid well.
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*The facilities at MIT are in need of $686 Million ADM (including the ADM of MIT Dining &
Housing).
*MIT wishes to sustain a AAA bond rating.
The CHOICES scenarios in Chapter 5 illustrate clearly the effect of varying delivery methods and finance
methods. Take the scenarios in Figure 66 and Figure 67 as an example. Under Scenario #2, the new
projects, renovation projects and renewal projects fall in Quadrant IV. All the projects are delivered as
DBB and directly financed through the MIT endowment. Under Scenario #4 the renovation projects and
renewal projects, also fall in Quadrant IV, but all the new projects fall in Quadrant II. The renovation
projects and renewal projects are delivered as DBB and directly financed through MIT endowment, while
the new projects are funded and operated by an outside developer as BOT projects. Neither Scenario #2 nor
Scenario #4 is inherently better. The scenarios must be analyzed in terms of the overall needs and wants of
the university. These scenarios lead to the following types of questions:
*Should MIT spend $358,712,000 of endowment as in Scenario #2 or $94,976,000 as in Scenario #4?
*Is this an appropriate use of the endowment?
*From what source will MIT raise the new resources needed? ($134,170,000 in Scenario #2 and
$20,122,000 in Scenario #4)
My point in raising these questions is not to directly answer them. Rather, I wish to stress that by
constraining the delivery of projects to Quadrant IV, these questions never will be asked. If delivery is
limited to Quadrant IV, MIT Dining & Housing is choosing Scenario #2 by default. Scenario #4 or one of
the other eleven scenarios in Chapter 5 could potentially be a better fit with the current needs of the
University and the resources available.
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Scenario #2 Cash Flows
Scenario #2 CF
Revenues
Restricted/Endowment $ 358,712
New Resources $ 134,170
Subtotal Revenues $ 358,712
Expenses
Capit Prgm Viab Advert $ 6,463
Permit'g Compet(s) Design $ 29,085
Construction $ 323,164
M&O $ 133,824
Total Costs w/Debt Service $ 492,536
Figure 68 Scenario #2 Cash Flows w/out Project 0
Scenario #4 Cash Flows
Scenario #4 CF
Revenues
Reserve Funds $ 9,504
Restricted/Endowment $ 94,976
New Resources $ 20,122
Subtotal Revenues $ 104,480
Expenses
Capit Prgm Viab Advert $ 6,463
Permit'g Compet(s) Design $ 12,453
Construction $ 85,564
M&O $ 19,776
Total Costs wlDebt Service $ 124,256
Figure 69 Scenario #4 Cash Flows w/out Project 0
68
Appendix A:
Scenario #1
Portfolio
Revenues Year
PO Revenues 1,354,643
Equity Paymt Rec'd -
Bond Proceeds Paid Out 358,712
Reserve Funds (Housing & Dining) -
Restricted/Endowment -
Other 1 -
Other 2 -
Other 3 -
Construction Debt Rec'd -
Permanent Debt Rec'd -
New Resources 936,547
User Fees -
Subtotal revenues 358,712
Expenses
PO Expenses 1,553,313
PO Adjustments (198,670)
Capit Prgm Viab Advert 6,463
Permit'g Compet(s) Design 29,085
Construction 323,164
M&O 133,824
Payment of Principal (Bonds) 358,712
Payment of Interest (Bonds) 443,665
PaymentPrincipal(ConstrDebt) -
Paymentlnterest(ConstrDebt)
Principal+ Interest(PermDebt) -
Total Costs with Debt Service 1,294,913
1
12,593
2
17,568
3
18,701
4
19,477
5
22,187
6
23,798
7
25,109
8 9
20,208 18,964
10
19,033
(12,593) (17,566) (18,700) (19,476) (22,189) (23,799) (25,110) (20,205) (18,961) (19,031)
- (2) (1) (1) 1 1 0 (3) (3) (2)
C)
12
19,354
13
22,115
14 15
22,656 22,740
16
23,042
17
23,287
18
23,537
19
23,790
20
24,048
21
24,309
22
24,574
23 24
24,844 25,118
25
25,396
3,837 9,131 40,047 38,741 24,958 38,811 27,046 34,829 66,153 33,367
457 508 2,137 5,318 8,296 11,418 14,382 17,287 21,505 26,041
3,837 9,131 40,047 38,741 24,958 38,811 27,046 34,829 66,153 33,367
(18,626) (19,353) (20,189) (20,861) (21,375)
(0) (2) (1,926) (1,795) (1,365)
(21,972)
(1,070)
(1,246)
(1,111)
(1)
(22,463)
(824)
(82)
(4,330)
(2,046)
(22,967)
(570)(552)
(2,185)
(29,036)
(23,482)
(308)
(875)
(1,559)
(39,634)
(648)
(24,010)
(38)
(194)
(3,442)
(25,794)
(1,794)
(24,550)
241
(579)(2,328)
(29,174)
(3,064)
(25,103)
529
(1,683)
(2,748)
(26,007)
(4,036)
(25,670)
826
(142)
(5,854)
(28,618)
(5,008)
(26,250)
1,132
(964)
(2,994)
(51,101)
(6,160)
(26,844)
1,448
(1,769)
(44,577)
(7,584)
(111) (508) (2,137) (4,670) (6,502) (8,354) (10,346) (12,279) (15,344) (18,456)
(2,468) (6,966) (33,910) (47,386) (37,725) (43,499) (44,820) (51,902) (76,564) (72,386)
11
18,626
26
25,679
27
25,966
26,368 8,701
28 29
26,258 26,554
3,723 3,000
30
26,855
31 32
27,162 27,473
29,718 31,756 32,548 32,788 32,825 31,678 30,864 29,760 28,788 27,816 32,025 37,527 39,963 43,265 53,641
26,368 8,701
(27,453)
1,774
(147)
(382)
(28,994)
(9,599)
(20,119)
3,723 3,000
(28,076) (28,715) (29,369) (30,039) (30,725) (31,428) (32,148) (32,886) (33,642) (34,416) (35,209) (36,022) (36,855) (37,708)
2,111 2,457 2,815 3,184 3,563 3,955 4,359 4,775 5,204 5,645 6,101 6,569 7,053 7,550
(348)
(11,090)
(10,759)
(34)
(2,946)
(11,302)
(0)(4,147)
(11,302) (11,302) (10,156) (9,341) (8,237) (7,265) (6,293)
(20,997) (21,246) (21,486) (21,523) (21,523) (21,523) (21,523) (21,523) (21,523)
(5,141)
(5,527)
(21,357)
(3,127)
(13,662)
(20,737)
(1,703)
(18,568)
(19,692)
(24,912)
(18,353)
(37,183)
(16,458)
(59,241) (43,194) (35,528) (36,935) (32,825) (31,678) (30,864) (29,760) (28,
33
27,789
34
28,111
35
28,438
36
28,771
37
29,109
38
29,452
39
29,802
40
30,158
788) (27,816) (32,025) (37,527) (39,963) (43,265) (53,641)
41 42
30,519 30,887
43 44 45
31,262 31,643 32,030
46
32,424
47
32,826
48
33,234
49
33,650
50
34,073
51
34,504
43,235 46,422 52,250 47,550 44,278 41,559 20,977 14,108 1,993 1,864
52
34,943
(0) (0)
(38,582) (39,478) (40,396) (41,337) (42,301) (43,289) (44,301) (45,339) (46,402) (47,492) (48,610) (49,755)
8,063 8,591 9,134 9,694 10,271 10,864 11,475 12,105 12,752 13,419 14,105 14,812
(28,862) (33,887) (41,951) (39,838) (38,915) (38,466) (19,598) (13,671)
(14,373) (12,534) (10,298) (7,713) (5,363) (3,093) (1,378) (438)
(1,836) (1,836)
(156) (28)
(43,235) (46,422) (52,250) (47,550) (44,278) (41,559) (20,977) (14,108) (1,993) (1,864)
0 0
0 0
Scenario #2
Portfolio
Revenues Year
PO Revenues 1,354,643
Equity Paymt Rec'd
Bond Proceeds Paid Out
Reserve Funds (Housing & Dining) -
Restricted/Endowment 358,712
Other 1
Other 2
Other 3
Construction Debt Rec'd -
Permanent Debt Rec'd -
New Resources 134,170
User Fees -
Subtotal revenues 358,712
Expenses
PO Expenses 1,553,313
PO Adjustments (198,670)
Capit Prgm Viab Advert 6,463
Permitig Compet(s) Design 29,085
Construction 323,164
M&O 133,824
Payment of Principal (Bonds) -
Payment of Interest (Bonds) -
PaymentPrincipal(ConstrDebt) -
Paymentlnterest(ConstrDebt) -
Principal+lnterest(PermDebt) -
Total Costs with Debt Service 492,536
1 2
12,593 17,568
3
18,701
4 5
19,477 22,187
6
23,798
7
25,109
8
20,208
9 10
18,964 19,033
(12,593) (17,566) (18,700) (19,476) (22,189) (23,799) (25,110) (20,205) (18,961) (19,031)
- (2) (1) (1) 1 1 0 (3) (3) (2)
-----------
11 12
18,626 19,354
13
22,115
14
22,656
15
22,740
16
23,042
17
23,287
18
23,537
19
23,790
20
24,048
21 22 23
24,309 24,574 24,844
24 25
25,118 25,396
3,837 9,131 40,047 38,741 24,958 38,811 27,046 34,829 66,153 33,367
346 (0) (0) 648 1,794 3,064 4,036 5,008 6,160 7,584
3,837 9,131 40,047 38,741 24,958 38,811 27,046 34,829 66,153 33,367
(18,626) (19,353) (20,189) (20,861) (21,375)
(0) (2) (1,926) (1,795) (1,365)
(21,972)
(1,070)
(1,246)
(1,111)
(1)
(22,463)
(824)
(82)
(4,330)
(2,046)
(2,357) (6,458) (31,773) (42,716) (31,224) (35,145) (34,474) (39,624) (61,220) (53,930)
(22,967)
(570)
(552)
(2,185)
(29,036)
(23,482)
(308)
;(875)
(1,559)
(39,634)
(648)
(24,010)
(38)
(194)
(3,442)
(25,794)
(1,794)
(24,550)
241
:(579)
(2,328)
(29,174)
(3,064)
(25,103)
529
(1,683)
(2,748)
(2Q,007)
(4,036)
(25,670)
826
(142)
(5,854)
(28,618)
(5,008)
(26,250)
1,132
(964)
(2,994)
(51,101)
(6,160)
(26,844)
1,448
(1,769)
(44,577)
(7,584)
26 27 28
25,679 25,966 26,258
29
26,554
30
26,855
31 32
27,162 27,473
33 34
27,789 28,111
35 36
28,438 28,771
37
29,109
38 39
29,452 29,802
26,368 8,701 3,723 3,000
11,302 10,156 9,341 8,237 7,265 6,293 5,141 3,127 1,703
8,701 3,723 3,000 - - - - - .. -
(28,076) (28,715) (29,369) (30,039) (30,725) (31,428) (32,148) (32,886) (33,642) (34,416) (35,209) (36,022) (36,855) (37,708)
2,111 2,457 2,815 3,184 3,563 3,955 4,359 4,775 5,204 5,645 6,101 6,569 7,053 7,550
(34) (0) - -
(2,946) (4,147) - -
(11,302) (11,302) (11,302) (10,156) (9,341) (8,237) (7,265) (6,293) (5,141) (3,127) (1,703)
(9,341) (8,237) (7,265) (6,293) (5,141) (3,127) (1,703)
In
It-.
10,759 11,302
40
30,158
11,3029,599
26,368
(27,453)
1,774
(147)
(382)
(28,994)
(9,599)
(348)
(11,090)
(10,759)
(39,122) (22,197) (14,282) (15,449) (11,302) (10,156)
41 42
30,519 30,887
43
31,262
44
31,643
45
32,030
46
32,424
47 48
32,826 33,234
49 50
33,650 34,073
51 52
34,504 34,943
(38,582) (39,478) (40,396) (41,337) (42,301) (43,289) (44,301) (45,339)
8,063 8,591 9,134 9,694 10,271 10,864 11,475 12,105
(46,402) (47,492)
12,752 13,419
(48,610)
14,105
(49,755)
14,812
Scenario #3
Portfolio
Revenues Year
PO Revenues
Equity Paymt Rec'd
Bond Proceeds Paid Out
Reserve Funds (Housing & Dining) 9,950
Restricted/Endowment 45,086
Other 1
Other 2
Other 3
Construction Debt Rec'd
Permanent Debt Rec'd
New Resources 1,529
User Fees
Subtotal revenues 54;859
Expenses
PO Expenses
PO Adjustments -
Capit Prgm Viab Advert 6,463
Permit'g Compet(s) Design 9,307
Construction 40,618
M&O
Payment of Principal (Bonds) -
Payment of Interest (Bonds) -
PaymentPrincipal(ConstrDebt) -
Paymentlnterest(ConstrDebt) -
Principal+Interest(PermDebt) -
Total Costs with Debt Service 56,388
1 2 3 4 5 6 7 8 9 10
1-
00
Nl
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
748 992 1,030 900 1,118
1,009 1,436 7,045 9,803 288
1,075 1,286 1,638
464 2,368 3,477
1,083 80
3,064 2,900
(0) 0 0 0 (0) 194 392 183 361
1,580 2,428 8,074 10,703 1,406
(530) (797) (522) (30) (1,069)
(343) (2,010) (501) (243) (1,040)
(0) (187) (4,908) (10,751) (1,535)
1,538 3,654 5,115
(547) (307) (1,549)
(653) (526) (1,910)
(53) (1,400) (3,253)
4,147 2,980
(818) (146)
(623) (766)
(2,561) (3,187)
(874) (2,994) (5,931) (11,023) (3,644) (1,254) (2,233) (6,712) (4,002) (4,099)
396
26 27 28 29
0
3,348 3,163 3,723 3,000
4 0 0 0
3,348 3,163 3,723 3,000
(147)
(309)
(2,255)
(348)
(3,435)
(34)
(2,946)
(0)
(4,147)
(2,712) (3,782) (2,980) (4,147)
Scenario #4
Portfolio
Revenues Year
PO Revenues
Equity Paymt Rec'd
Bond Proceeds Paid Out -
Reserve Funds (Housing & Dining) 9,504
Restricted/Endowment 94,976
Other 1 -
Other 2 -
Other 3 -
Construction Debt Rec'd -
Permanent Debt Rec'd -
New Resources 20,122
User Fees -
Subtotal revenues 104,480
Expenses
PO Expenses -
PO Adjustments -
Capit Prgm Viab Advert 6,463
Permit'g Compet(s) Design 12,453
Construction 85,564
M&O 19,776
Payment of Principal (Bonds) -
Payment of Interest (Bonds) -
PaymentPrincipal(ConstrDebt) -
Paymentlnterest(ConstrDebt) -
Principal+lnterest(PermDebt) -
Total Costs with Debt Service 124,256
1 2 3 4 5 6 7 8 9 10
0
00
00
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
549 746 1,029 900 1,118
1,973 2,809 13,776 19,171 288
1,075
614
1,286
3,368
1,638
5,354
1,083
11,458
80
10,523
346 (0) (0) 0 498 664 664 664 664 664
2,522 3,555 14,806 20,070 1,406 1,688 4,654 6,993 12,541 10,603
(663)
(618)
(0)
(665)
(2,737)
(366)
(522)
(660)
(9,597)
(30)
(244)
(21,024)
(1,069)
(1,040)
(3,003)
(498)
(547)
(653)
(53)
(664)
(432)
(1,063)
(1,400)
(664)
(1,424)
(2,342)
(3,774)
(664)
(933)
(1,182)
(8,476)
(664)
(31)
(1,163)
(11,994)
(664)
(5,610) (1,918) (3,560) (8,204) (11,255) (13,852)(1,281) (3,769) (10,779) (21,297)
C~14
00
26 27 28 29 30 31 32 33 34 35 36 37 38
0 - - - - - - - - - - - -
10,219 8,701 3,723 3,000 - - - - - - - - -
1,255 1,255 1,798 1,798 1,798 1,300
10,219 8,701 3,723
1,133 1,133 1,133 1,133 1,133 543 543
3,000
(1,798) (1,300) (1,133) (1,133) (1,133) (1,133) (1,133) (543) (543)
(1,798) (1,300) (1,133) (1,133) (1,133) (1,133) (1,133)
(147)
(369)
(7,693)
(1,255)
(348)
(11,090)
(1,255)
(34)(2,946)
(1,798)
(0)
(4,147)
(1,798)
(9,464) (12,693) (4,778) (5,945) (543) (543)
Scenario #5
Portfolio
Expenses
PO Expenses
PO Adjustments
Capit Prgm Viab Advert 6,463
Permit'g Compet(s) Design 12,453
Construction 85,564
M&O 19,776
Payment of Principal (Bonds) 94,976
Payment of Interest (Bonds) 114,842
PaymentPrincipal(ConstrDebt) -
Paymentlnterest(ConstrDebt)
Principal+ lnterest(PermDebt) -
Total Costs with Debt Service 334,074
1 2 3 4 5 6 7 8 9 10Revenues
PO Revenues
Equity Paymt Rec'd
Bond Proceeds Paid Out
Reserve Funds (Housing & Dining)
Restricted/Endowment
Other 1
Other 2
Other 3
Construction Debt Rec'd
Permanent Debt Rec'd
New Resources
User Fees
Subtotal revenues
00
Year
94,976
9,504
229,940
104,480
00
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1,973
549
2,809
746
13,776
1,029
19,171
900
288
1,118
614
1,075
3,368
1,286
5,354
1,638
11,458
1,083
10,523
80
406 216 728 1,887 2,771 2,963 3,093 3,369 3,897 4,652
2,522 3,555 14,806 20,070 1,406 1,688 4,654 6,993 12,541 10,603
(665)
(2,737)
(366)
(522) (30)
(660) (244)
(9,597) (21,024)
(60) (216) (728) (1,887)
(1,341) (3,985) (11,508) (23,184)
(2,273) (2,298) (2,429) (2,705) (3,232) (3,987)
(7,883) (4,216) (5,989) (10,909) (14,488) (17,839)
(663)
(618)
(0)
(1,069)
(1,040)
(3,003)
(498)
(547)
(653)
(53)
(664)
(432)
(1,063)
(1,400)
(664)
(1,424)
(2,342)
(3,774)
(664)
(933)
(1,182)
(8,476)
(664)
(31)
(1,163)
(11,994)
(664)
00
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
10,219 8,701 3,723 3,000 - - - - - - - - - -0 - - - - - - - - - - - - -
5,764 6,428
10,219 8,701
(147)
(369)
(7,693)
(1,255)
(348)
(11,090)
(1,255)
(4,509) (5,173)
7,220 7,460 7,496 6,998 6,832 6,832 6,832 6,832 9,577 12,448 12,938 11,943 14,764
3,723 3,000 - - - - - - - - - - -
(34)
(2,946) (0)(4,147)
(1,798) (1,798) (1,798) (1,300) (1,133) (1,133) (1,133) (1,133) (1,133)
- - - - - - - - (2,830)
(5,422) (5,662) (5,699) (5,699) (5,699) (5,699) (5,699) (5,699) (5,614)
(543)
(6,603)
(5,302)
(543)
(7,546)
(4,850)
(7,546)
(4,397)
(10,926)
(3,839)
(7,496) (6,998) (6,832) (6,832) (6,832) (6,832) (9,577) (12,448) (12,938) (11,943) (14,764)(13,973) (17,866) (10,200) (11,607)
00
41 42 43 44 45 46 47 48 49 50
7,839 7,053 8,940 11,156 11,317 11,484 7,191 6,757 1,993 1,864
(4,487)
(3,352)
(3,884)
(3,169)
(6,087)
(2,853)
(8,769)
(2,387)
(9,478)
(1,840)
(10,294)
(1,190)
(6,428)
(763)
(6,428)
(329)
(1,836)
(156)
(1,836)
(28)
(7,839) (7,053) (8,940) (11,156) (11,317) (11,484) (7,191) (6,757) (1,993) (1,864)
Scenario #6
Portfolio
Revenues Year
PO Revenues
Equity Paymt Rec'd -
Bond Proceeds Paid Out 47,488
Reserve Funds (Housing & Dining) 56,992
Restricted/Endowment -
Other 1
Other 2
Other 3
Construction Debt Rec'd
Permanent Debt Rec'd -
New Resources 131,551
User Fees-
Subtotal revenues 104,544
Expenses
PO Expenses
PO, Adjustments -
Capit Prgm Viab Advert 6,463
Permit'g Compet(s) Design 12,453
Construction 85,564
M&O 24,669
Payment of Principal (Bonds) 47,488
Payment of Interest (Bonds) 59,112
PaymentPrincipal(ConstrDebt) -
Paymentlnterest(ConstrDebt)
Principal+Interest(PermDebt) -
Total Costs with Debt Service 235,749
1 2 3 4 5 6 7 8 9 10
00
00
00
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
2,825 670 3,368
1,118 4,549 1,286
963 1,899 2,276 2,406 2,572 3,000 3,231
2,222 3,037 12,631 17,057 3,944
(541)
(505)
(0)
(662)
(2,350)
(299)
(49) (176)
5,220 4,654 6,993 12,541 10,603
(644) (33) (1,069) (547) (432) (1,424) (933) (31)(712) (631) (1,102) (653) (1,063) (2,342) (1,182) (1,163)(7,830) (17,219) (4,217) (3,926) (1,953) (3,774) (8,476) (11,994)
- - (832) (1,109) (1,109) (1,109) (1,109) (1,109)
(606) (963) (1,067) (1,166) (1,297) (1,463) (1,891) (2,122)
(8,287) (7,402) (5,855) (10,111) (13,591) (16,419)
1,609
549
2,292
746
11,602
1,029
767
16,289
2,604
4,389
8,509
4,032
2,337
8,265
331 176 606
(1,094) (3,487) (9,792) (18,846)
00
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
7,396 866 2,642 - - - - - - - -
2,823 7,834 1,081 3,000 - - - - - - - -
4,201 4,364 5,044 5,092 5,092 4,260 3,983 3,983 3,983 3,983 5,102 5,924 6,458 6,044
3,723 3,000
(147) - -
(369) (348) (34)
(7,693) (11,090) (2,946)
(1,700) (1,700) (2,243)
(2,501) (2,664) (2,802)
(12,411) (15,802) (8,024)
(0) - - - - - - -
(4,147) - - - - - - - - . . .
(2,243) (2,243) (1,411) (1,133) (1,133) (1,133) (1,133) (1,133) (543) (543) - -
- - - - - - - (1,154) (2,693) (3,425) (3,773) (5,202)
(2,849) (2,849) (2,849) (2,849) (2,849) (2,849) (2,849) (2,815) (2,688) (2,490) (2,271) (2,000)
(9,239) (5,092) (4,260) (3,983) (3,983) (3,983) (3,983) (5,102) (5,924) (6,458) (6,044) (7,202)
10,219 8,701
7,202
0)
41 42 43 44 45 46 47 48 49 50
4,432 4,593 4,470 5,578 5,659 5,742 3,595 3,379 996 932
(2,678)
(1,754)
(2,984)
(1,608)
(3,044)
(1,427)
(4,384)
(1,194)
(4,739)
(920)
(5,147)
(595)
(3,214)
(381)
(3,214)
(165)
(918)
(78)
(918)
(14)
(4,432) (4,593) (4,470) (5,578) (5,659) (5,742) (3,595) (3,379) (996) (932)
Scenario #7
Portfolio
Revenues Year
PO Revenues
Equity Paymt Rec'd -
Bond Proceeds Paid Out 22,543
Reserve Funds (Housing & Dinihg) 32,493
Restricted/Endowment
Other 1
Other 2
Other 3
Construction Debt Rec'd
Permanent Debt Rec'd
New Resources 56;945
User Fees -
Subtotal revenues 55,036
Expenses
PO Expenses
PO Adjustments -
Capit Prgm Vlab Advert 6,463
Permit'g Compet(s) Design 9,307
Construction 40,618
M&O 4,893
Payment of Principal (Bonds) 22,543
Payment of Interest (Bonds) 28,044
PaymentPrincipal(ConstrDebt) -
Paymentlnterest(ConstrDebt)
Principal+lnterest(PermDebt) -
Total Costs with Debt Service 111,868
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
645 919 4,870 618 2,825 520 2,368 726 2,285 738
748 992 1,030 7,071 1,118 4,549 1,286 4,389 1,862 2,242
352 71 250 410 848 1,056 1,340 1,625 1,530 1,772
1,394 1,911 5,900 7,689 3,944 5,069 3,654 5,115 4,147 2,980
(408)
(230)
(0)
(794)
(1,622)
(120)
(644)
(553)
(3,140)
(33)
(630)
(6,945)
(1,069)
(1,102)
(2,750)
(334)
(547)
(653)
(3,926)
(445)
(307)
(526)
(1,953)
(445)
(1,549)
(1,910)
(3,253)
(445)
(818)
(623)
(2,561)
(445)
(146)
(766)
(3,187)
(445)
(20) (71) (250) (410) (514) (611) (701) (788) (902) (967)
(658) (2,607) (4,587) (8,018) (5,768) (6,182) (3,932) (7,944) (5,349) (5,511)
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
1,797 1,464 1,353 1,353 1,353 1,353 1,802 2,368 2,782 3,022 3,620
2,520
828
1,541
3,348
(147)
(309)
(2,255)
(445)
(1,093)
866
2,297
1,612
3,163
(348)
(3,435)
(445)
(1,167)
2,642
1,081
1,750
3,723
(34)
(2,946)
(445)
(1,305)
(4,249) (5,395) (4,730) (5,945) (1,797) (1,464) (1,353) (1,353) (1,353) (1,353) (1,802) (2,368) (2,782) (3,022) (3,620)
3,000
(445)
(1,353)
(111)
(1,353)
- - - - (463)
(1,353) (1,353) (1,353) (1,353) (1,339)
1,797
3,000
(0)(4,147)
(445)
(1,353)
(1,080)
(1,288)
(1,582)
(1,201)
(1,929)
(1,093)
(2,667)
(953)
41 42 43 44 45 46 47 48 49 50
2,595 2,671 1,837 2,330 1,824 2,127 1,756 1,658 996 932
(1,781) (1,960) (1,216) (1,804) (1,389) (1,797) (1,519) (1,519) (918) (918)
(814) (711) (621) (526) (435) (330) (237) (139) (78) (14)
(2,595) (2,671) (1,837) (2,330) (1,824) (2,127) (1,756) (1,658) (996) (932)
mft
Scenario #8
Portfolio.
Revenues Year
PO Revenues
Equity Paymt Rec'd -
Bond Proceeds Paid Out 94,976
Reserve Funds (Housing & Dining) -
Restricted/Endowment -
Other1 -
Other 2 -
Other 3 -
Construction Debt Rec'd -
Permaneht Debt Rec'd -
New Resources 229,940
User Fees -
Subtotal revenues 94,976
Expenses
PO Expenses
PO Adjustments
Capit Prgm Viab Advert 1,711
Permit'g Compet(s) Design 7,701
Construction 85,564
M&O 19,776
Payment of Principal (Bonds) 94,976
Payment of Interest (Bonds) 114,842
PaymentPrincipal(ConstrDebt) -
Paymentlnterest(ConstrDebt)
Principal+Interest(PermDebt) -
Total Costs with Debt Service 324,570
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1,973 2,809 13,776 19,171 288 614 3,368 5,354 11,458 10,523
406 216 728 1,887 2,771 2,903 3,093 3,369 3,897 4,652
1,973 2,809 13,776 19,171 288
(663)
(618)
(0)
(17)
(2,104)
(366)
(335)
(9,597)
(2)
(21,024)
(60) (216) (728) (1,887)
(97)
(90)
(3,003)
(498)
614 3,368 5,354 11,458 10,523
(3)
(307)
(53)
(664)
(401)
(811)
(1,400)
(664)
(950)
(3,774)
(664)
(384)
(823)
(8,476)
(664)
(909)
(11,994)
(664)
(2,273) (2,298) (2,429) (2,705) (3,232) (3,987)
(22,913) (5,961) (3,325) (5,706) (8,093) (13,581) (17,554)(1,341) (2,703) (10,660)
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
10,219 8,701 3,723 3,000
6,428 7,220 7,460
8,701 3,723 3,000
(348)
(11,090)
(1,255)
(5,173)
(34)(2,946)
(1,798)
(5,422)
(0)
(4,147)
(1,798)
(5,662)
7,496 6,998 6,832 6,832 6,832 6,832 9,577 12,448 12,938 11,943 14,764
(1,798)
(5,699)
(1,300)
(5,699)
(1,133)
(5,699)
(1,133)
(5,699)
(1,133)
(5,699)
(1,133)
(5,699)
(1,133)
(2,830)
(5,614)
(543)
(6,603)
(5,302)
(543)
(7,546)
(4,850)
(7,546)
(4,397)
(10,926)
(3,839)
(7,496) (6,998) (6,832) (6,832) (6,832) (6,832) (9,577) (12,448) (12,938) (11,943) (14,764)
5,764
10,219
(147)
(369)
(7,693)
(1,255)
(4,509)
(13,973) (17,866) (10,200) (11,607)
00(ON
41 42 43 44 45 46 47 48 49 50
7,839 7,053 8,940
(4,487)
(3,352)
(3,884)
(3,169)
(6,087)
(2,853)
11,156 11,317 11,484 7,191 6,757 1,993 1,864
(8,769)
(2,387)
(9,478)
(1,840)
(10,294)
(1,190)
(6,428)
(763)
(6,428)
(329)
(1,836)
(156)
(1,836)
(28)
(7,839) (7,053) (8,940) (11,156) (11,317) (11,484) (7,191) (6,757) (1,993) (1,864)
Scenario #9
Portfolio
Revenues Year
PO Revenues -
Equity Paymt Rec'd -
Bond Proceeds Paid Out -
Reserve Funds (Housing & Dining) -
Restricted/Endowment 94,976
Other1 -
Other 2 -
Other 3 -
Construction Debt Rec'd
Permanent Debt Rec'd -
New Resources 20,122
User Fees -
Subtotal revenues 94,976
Expenses
PO Expenses -
PO Adjustments -
Capit Prgm Viab Advert 1,711
Permit'g Compet(s) Design 7,701
Construction 85,564
M&O 19,776
Payment of Principal (Bonds) -
Payment of Interest (Bonds) -
PaymentPrincipal(ConstrDebt) -
Paymentlnterest(ConstrDebt) -
Principal+lnterest(PermDebt) -
Total Costs with Debt Service 114,752
1 2 3 4 5 6 7 8 9 10
0)
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1,973 2,809 13,776 19,171 288
346
614 3,368 5,354 11,458 10,523
(0) (0) 0 498 664 664 664 664 664
1,973 2,809 13,776 19,171
(17)
(2,104)
(366)
(335) (2)
(9,597) (21,024)
288 614 3,368 5,354 11,458 10,523
(97)
(90)
(3,003)
(498)
(3)
(307)
(53)
(664)
(401)
(811)
(1,400)
(664)
(950)
(3,774)
(664)
(384)
(823)
(8,476)
(664)
(909)
(11,994)
(664)
(3,688) (1,027) (3,277) (5,388) (10,348) (13,567)
(663)
(618)
(0)
(1,281) (2,487) (9,932) (21,026)
026 27 28 29 30 31 32 33 34 35 36 37 38
10,219 8,701 3,723
1,255
10,219
1,255
8,701
1,798
3,723
3,000 - - - - - - - - -
1,798 1,798 1,300 1,133 1,133 1,133 1,133 1,133 543 543
3,000 - - - - - - - - -
(1,798) (1,300) (1,133) (1,133) (1,133) (1,133) (1,133) (543) (543)
(4,778) (5,945) (1,798) (1,300) (1,133) (1,133) (1,133) (1,133) (1,133)
(147)
(369)
(7,693)
(1,255)
(348)
(11,090)
(1,255)
(34)(2,946)
(1,798)
(0)
(4,147)
(1,798)
(9,464) (12,693) (543) (543)
Scenario #10
Portfolio
Revenues Year
PO Revenues
Equity Paymt Rec'd -
Bond Proceeds Paid Out 47,488
Reserve Funds (Housing & Dining) 47,488
Restricted/Endowment -
Other 1-
Other 2 -
Other 3 -
Construction Debt Rec'd -
Permanent Debt Rec'd -
New Resources 131,551
User Fees -
Subtotal revenues 94,976
Expenses
P0 Expenses -
PO Adjustments -
Capit Prgm Viab Advert 1,711
Permit'g Compet(s) Design 7,701
Construction 85,564
M&O 24,669
Payment of Principal (Bonds) 47,488
Payment of Interest (Bonds) 59,112
PaymentPrincipal(ConstrDebt) -
Paymentlnterest(ConstrDebt)
Principal+lnterest(PermDebt) -
Total Costs with Debt Service 226,245
1 2 3 4 5 6 7 8 9 10
0
0f
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
1,609 2,292 11,602 767
- - - 15,390
2,825 670
- 3,475
3,368 2,604 8,509 2,337
- 2,751 2,949 8,185
331 176 606 963 1,899 2,276 2,406 2,572 3,000 3,231
1,609 2,292 11,602 16,157 2,825 4,145 3,368 5,354 11,458 10,523
(541)
(505)
(0)
(14)
(1,716)
(299)
(122)
(387)
(7,830)
(3)
(389)
(17,219)
(97)
(152)
(4,217)
(832)
(3)
(307)
(3,926)
(1,109)
(401)
(811)
(1,953)
(1,109)
(950)
(3,774)
(1,109)
(384)
(823)
(8,476)
(1,109)
(909)(11,994)
(1,109)
(49) (176) (606) (963) (1,067) (1,166) (1,297) (1,463) (1,891) (2,122)
(6,365) (6,511) (5,572) (7,296) (12,684) (16,134)(1,094) (2,205) (8,945) (18,574)
026 27 28 29 30 31 32 33 34 35 36 37 38 39 40
7,396 866 2,642
2,823 7,834 1,081 3,000
4,201 4,364 5,044 5,092 5,092 4,260 3,983 3,983 3,983 3,983 5,102 5,924 6,458 6,044 7,202
10,219 8,701
(147)
(369)
(7,693)
(1,700)
(348)
(11,090)
(1,700)
(2,501) (2,664)
(12,411) (15,802)
3,723 3,000
(34)
(2,946) (0)(4,147)
(2,243) (2,243) (2,243) (1,411) (1,133) (1,133) (1,133) (1,133) (1,133)
- - - - - - - - (1,154)
(2,802) (2,849) (2,849) (2,849) (2,849) (2,849) (2,849) (2,849) (2,815)
(8,024) (9,239) (5,092) (4,260) (3,983) (3,983) (3,983) (3,983) (5,102) (5,924) (6,458) (6,044) (7,202)
(543)
(2,693)
(2,688)
(543)
(3,425)
(2,490)
(3,773)
(2,271)
(5,202)
(2,000)
te)
0
41 42 43 44 45 46 47 48 49 50
4,432 4,593 4,470 5,578 5,659 5,742 3,595 3,379 996
(2,678)
(1,754)
(2,984)
(1,608)
(3,044)
(1,427)
(4,384)
(1,194)
(4,739)
(920)
(5,147)
(595)
(3,214)
(381)
(3,214)
(165)
(918)
(78)
932
(918)
(14)
(4,432) (4,593) (4,470) (5,578) (5,659) (5,742) (3,595) (3,379) (996) (932)
Scenario #11
Portfolio
Revenues Year
PO Revenues
Equity Paymt Rec'd
Bond Proceeds Paid Out -
Reserve Funds (Housing & Dining) 446
Restricted/Endowment 45,086
Other1 -
Other 2 -
Other 3
Construction Debt Rec'd -
Permanent Debt Rec'd -
New Resources 1,529
User Fees -
Subtotal revenues 45,532
Expenses
PO Expenses -
PO Adjustments -
Capit Prgm Viab Advert 1,711
Permit'g Compet(s) Design 4,555
Construction 40,618
M&O -
Payment of Principal (Bonds) -
Payment of Interest (Bonds) -
PaymentPrincipal(ConstrDebt) -
Paymentinterest(ConstrDebt) -
Principal+ lnterest(PermDebt) -
Total Costs with Debt Service 46,884
1 2 3 4 5 6 7 8 9 10
0
0-
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
199
1,009
246
1,436
0
7,045 9,803 288 464 2,368 3,477 3,064 2,900
396 (0) (0) 0 0 (0) 194 392 183 361
1,208 1,682 7,045 9,803 288 464 2,368 3,477 3,064 2,900
(530)
(343)
(0)
(149)
(1,376)
(187)
(175)
(4,908) (1)(10,751)
(97)
(90)
(1,535)
(3)
(307)
(53)
(276)
(274)
(1,400)
(125)
(518)
(3,253)
(269)
(265)
(2,561)
(115)
(512)
(3,187)
(874) (1,713) (5,083) (10,752) (1,722) (363) (1,960) (3,896) (3,095) (3,814)
00
0
26 27 28 29
3,348 3,163 3,723 3,000
4 0 0 0
3,348 3,163 3,723 3,000
(147)
(309)
(2,255)
(348)
(3,435)
(34)
(2,946) (0)(4,147)
(2,712) (3,782) (2,980) (4,147)
Scenario #12
Portfolio
Revenues Year
P0 Revenues
Equity Paymt Rec'd -
Bond Proceeds Paid Out 45,086
Reserve Funds (Housing & Dining) 446
Restricted/Endowment -
Other 1 -
Other 2 -
Other 3 -
Construction Debt Rec'd -
Permanent Debt Rec'd -
New Resources 101,152
User Fees -
Subtotal revenues 45,532
Expenses
PO Expenses -
PO Adjustments -
Capit Prgm Viab Advert 1,711
Permit'g Compet(s) Design 4,555
Construction 40,618
M&O -
Payment of Principal (Bonds) 45,086
Payment of Interest (Bonds) 54,537
PaymentPrincipal(ConstrDebt) -
Paymentlnterest(ConstrDebt)
Principal+Interest(PermDebt) -
Total Costs with Debt Service 146,507
1 2 3 4 5 6 7 8 9 10
0~~
0
011 12 13 14 15 16 17 18 19 20 21 22 23 24 25
7,045 9,803 288
0 - -
464 2,368 3,477 3,064 2,900
426 110 372 965 1,167 1,190 1,474 1,869 1,841 2,222
1,208 1,682 7,045 9,803 288 464 2,368 3,477 3,064 2,900
(530)
(343)
(0)
(149)
(1,376)
(187)
(175)
(4,908) (1)(10,751)
(97)
(90)
(1,535)
(3)
(307)
(53)
(276)
(274)
(1,400)
(125)
(518)
(3,253)
(269)
(265)
(2,561)
(115)
(512)
(3,187)
(31) (110) (372) (965) (1,167) (1,190) (1,279) (1,477) (1,658) (1,861)
(2,889) (1,553) (3,230) (5,372) (4,753) (5,675)
1,009
199
1,436
246
(905) (1,823) (5,456) (11,717)
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
3,348 3,163 3,723 3,000 - - - - - - - - - - -
2,029 2,247 2,429 2,669 2,705 2,705 2,705 2,705 2,705 2,705 4,109 5,879 6,130 5,898 7,600
3,348 3,163 3,723 3,000 - - - - - - - - - - -
(147) - -
(309) (348) (34) (0)
(2,255) (3,435) (2,946) (4,147)
(2,025)
- - - - - - - - - (1,447) (3,376) (3,859) (3,859) (5,856)
(2,247) (2,429) (2,669) (2,705) (2,705) (2,705) (2,705) (2,705) (2,705) (2,662) (2,503) (2,271) (2,040) (1,744)
(4,737) (6,030) (5,409) (6,816) (2,705) (2,705) (2,705) (2,705) (2,705) (2,705) (4,109) (5,879) (6,130) (5,898) (7,600)
41 42 43 44 45 46 47 48 49 50
4,165 3,210 3,675 4,660 3,648 4,254 3,513 3,316 1,993 1,864
(2,694) (1,835) (2,433) (3,608) (2,777) (3,593) (3,038) (3,038) (1,836) (1,836)
(1,471) (1,374) (1,242) (1,052) (871) (660) (475) (278) (156) (28)
(4,165) (3,210) (3,675) (4,660) (3,648) (4,254) (3,513) (3,316) (1,993) (1,864)
-1 -mm
Scenario #13
Portfolio
Revenues Year
PO Revenues
Equity Paymt Rec'd -
Bond Proceeds Paid Out 22,543
Reserve Funds (Housing & Dining) 22,989
Restricted/Endowment -
Other1 -
Other 2 -
Other 3 -
Construction Debt Rec'd -
Permanent Debt Rec'd -
New Resources 56,945
User Fees -
Subtotal revenues 45,532
Expenses
PO Expenses -
PO Adjustments -
Capit Prgm Viab Advert 1,711
Permit'g Compet(s) Design 4,555
Construction 40,618
M&O 4,893
Payment of Principal (Bonds) 22,543
Payment of Interest (Bonds) 28,044
PaymentPrincipal(ConstrDebt) -
Paymentlnterest(ConstrDebt)
Principal+lnterest(PermDebt) -
Total Costs with Debt Service 102,364
1 2 3 4 5 6 7 8 9 10
11 12 13 14 15 16 17 18 19 20 21 22 23 24 25
645 919 4,870 618 2,825
199 246 0 6,172 -
520 2,368
3,475 -
726 2,285 738
2,751 779 2,162
71 250 410 848 1,056 1,340 1,625 1,530 1,772
845 1,165 4,871
(408) (146) (122)
(230) (989) (228)
(0) (120) (3,140)
(20) (71) (250)
6,789 2,825 3,995 2,368 3,477
(3) (97) (3) (276) (125)
(388) (152) (307) (274) (518)
(6,945) (2,750) (3,926) (1,953) (3,253)
- (334) (445) (445) (445)
(410) (514) (611) (701) (788)
3,064 2,900
(269) (115)
(265) (512)
(2,561) (3,187)
(445) (445)
(902) (967)
(658) (1,326) (3,740) (7,747) (3,846) (5,292) (3,649) (5,128)
352
(4,442) (5,226)
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
1,797 1,464 1,353 1,353 1,353 1,353 1,802 2,368 2,782 3,022 3,620
(445)
(1,353)
(111)
(1,353)
- - - - (463)
(1,353) (1,353) (1,353) (1,353) (1,339)
(4,249) (5,395) (4,730) (5,945) (1,797) (1,464) (1,353) (1,353) (1,353) (1,353) (1,802) (2,368) (2,782) (3,022) (3,620)
3,000
2,520
828
1,541
3,348
866
2,297
1,612
3,163
2,642
1,081
1,750
3,723
1,797
3,000
(147)
(309)
(2,255)
(445)
(1,093)
(348)
(3,435)
(445)
(1,167)
(34)
(2,946)
(445)
(1,305)
(0)(4,147)
(445)
(1,353)
(1,080)
(1,288)
(1,582)
(1,201)
(1,929)
(1,093)
(2,667)
(953)
41 42 43 44 45 46 47 48 49 50
2,595 2,671 1,837 2,330 1,824 2,127 1,756 1,658 996 932
(1,804) (1,389) (1,797) (1,519)
(526) (435) (330) (237)
(1,519)
(139)
(918) (918)
(78) (14)
(2,595) (2,671) (1,837) (2,330) (1,824) (2,127) (1,756) (1,658) (996) (932)
(1,781)
(814)
(1,960)
(711)
(1,216)
(621)
tn
P-4
r-.4
Appendix B:
Project Cost Assumptions @ $103/SF:
Units
Students/Unit
Tuition/Semester in Yr 1 $
Sernesters/Year
Inflation
Rental Increase
Discount Factor
Cl
Total Construction Cost
PV all Equity to date
Year:
$
$
1
150
4
1,886
2
3%
3%
8%
2%
8,644,953
0
(4,479,852)
1
Cl Reserve
Saving Rate
$ 372,899
6% $29,480,723.32
2 3 4
Revenue
Dining Room Reciepts
Misc Income
Total Revenue
Expenses
Projected Operating Expenses
Debt Service
Cl Reserve
Total Expenses
Profit/Loss
PV Factor
Present Value
$
$
$NPV
IRR
(4,479,852)
1.0000
(4,479,852)
1,295,275
9.65%
$ 2,263,200 $
0
0
$ 2,263,200 $
850,000
1,019,123
372,899
2,242,022
$
$
$
$
$
$
21,178
0.9259
19,609
0
$
$
$
$
$
$
2,331,096 $
0
0
2,331,096 $
875,500
1,019,123
372,899
2,267,522
63,574
0.8573
54,504
$
$
$
$
2,401,029
0
0
901,765
1,019,124
372,899
2,293,788
$ 107,241
0.7938
$ 85,131
5
$
2,401,029 $
2,473,060
0
0
2,473,060
928,818
1,019,125
372,899
2,320,842
152,218
0.7350
111,885
$
$
$
$
$
$
$
$
2,547,252
0
0
2,547,252
956,682
1,019,126
372,899
2,348,708
198,544
0.6806
135,126
$
$
$
$
$
$
6$ 2,623,669
0
0
7
$
$ 2,623,669 $
$
$
$
$
985,383
1,019,127
372,899
2,377,409
$ 246,260
0.6302
$ 155,186
$
$
$
$
$
$
2,702,379
0
0
$
2,702,379 $
1,014,944
1,019,128
372,899
2,406,972
295,408
0.5835
172,368
$
$
$
$
$
$
8 9
2,783,451 $ 2,866,954
0 0
0 0
2,783,451 $ 2,866,954
1,045,393
1,019,129
372,899
2,437,421
346,030
0.5403
186,949
$
$
$
$
$
$
1,076,755
1,019,130
372,899
2,468,784
398,170
0.5002
199,184
$
$
$
$
$
$
$
$
10 11
2,952,963 $ 3,041,552
0 0
0
2,952,963 $
1,109,057
1,019,131
372,899
2,501,087
451,875
0.4632
209,306
$
$
$
$
$
$
$
0
3,041,552 $
1,142,329
1,019,132
372,899
2,534,360
507,192
0.4289
217,526
$
$
$
$
$
$
12 13
3,132,798 $ 3,226,782
0 0
0 0
3,132,798 $
1,176,599
1,019,133-
372,899
2,568,631
564,167
0.3971
224,039
$
$
$
$
$
$
1,211,897
1,019,134
372,899
2,603,930
622,852
0.3677
229,021
14
$
3,226,782 $
3,323,586
0
0
3,323,586
1,248,254
1,019,135
372,899
2,640,288
683,298
0.3405
232,636
$
$
$
$
$
$
15
$ 3,423,293
0
0
$ 3,423,293
$ 1,285,701
$ 1,019,136
$ 372,899
$ 2,677,736
$ 745,557
0.3152
$ 235,031
16
$
$
$
$
$
$
$
$
17 18 19
3,525,992 $ 3,631,772 $ 3,740,725 $ 3,852,947
0 0 0 0
0 0 0 0
3,525,992 $ 3,631,772 $ 3,740,725 $ 3,852,947
1,324,272
1,019,137
372,899
2,716,308
809,683
0.2919
236,339
$
$
$
$
$
$
1,364,000
1,019,138
372,899
2,756,038
875,734
0.2703
236,684
$
$
$
$
$
$
1,404,920
1,019,139
372,899
2,796,959
943,766
0.2502
236,177
$
$
$
$
$
$
1,447,068
1,019,140
372,899
2,839,107
1,013,839
0.2317
234,919
$
$
$
$
$
$
$
$
20
3,968,535 $
0
0
3,968,535 $
1,490,480 $
1,019,141 $
372,899 $
2,882,520 $
1,086,015 $
0.2145
233,003 $
00
21 22
4,087,591
0
0
4,087,591
1,535,195
1,019,142
372,899
2,927,236
1,160,355
0.1987
230,511
$
$
$
$
$
$
$
$
23
4,336,525
0
0
4,336,525
1,628,688
1,019,144
372,899
3,020,731
1,315,794
0.1703
224,100
4,210,219
0
0
4,210,219
1,581,250
1,019,143
372,899
2,973,292
1,236,926
0.1839
227,521
$
$
$
$
$
$
$
$
24
$ 4,466,621
0
0
$
$ 4,466,621 $
$ 1,677,549
$ 1,019,145
$ 372,899
$ 3,069,593
$ 1,397,028
0.1577
$ 220,310
$
$
$
$
$
$
25
4,600,620
0
0
26
$
4,600,620 $
1,727,875
1,019,146
372,899
3,119,920
1,480,700
0.1460
216,209
$
$
$
$
$
$
4,738,638 $
0
0
4,738,638 $
1,779,711 $
1,019,147 $
372,899 $
3,171,757 $
1,566,881 $
0.1352
211,845 $
27
4,880,797
0
0
4,880,797
1,833,103
1,019,148
372,899
3,225,150
1,655,648
0.1252
207,265
28
$
$
$
$
$
$
$
$
5,027,221
0
0
5,027,221
1,888,096
1,019,149
372,899
3,280,144
1,747,078
0.1159
202,510
$
$
$
$
$
$
$
$
29 30
5,178,038 $ 5,333,379
0 0
0 0
5,178,038 $ 5,333,379
1,944,739
1,019,150
372,899
3,336,788
1,841,250
0.1073
197,617
$
$
$
$
$
$
2,003,081
1,019,151
372,899
3,395,131
1,938,248
0.0994
192,618
Construction Draw @ $1031SF
MIT H-1 Construction Budget End of Month Draws & Payments
ConstrCost= $16,212,500 LoanAmt=
Total ConstrCost
$500,000
$500,000
$500,000
$500,000
$800,000
$800,000
$1,000,000
$1,000,000
$1,500,000
$1,500,000
$1,500,000
$1,200,000
$1,200,000
$800,000
$800,000
$800,000
$800,000
$500,000
$485,560
$16,685,560
Dev Contribul Debt Financec
$ 500,000 $0
$ 500,000 $0
$ 500,000 $0
$ 500,000 $0
$ 600,000 $200,000
$200,000
$1,000,000
$1,000,000
$1,500,000
$1,500,000
$1,500,000
$1,200,000
$1,200,000
$800,000
$800,000
$800,000
$800,000
$500,000
$485,560
$2,600,000 $13,485,560
IntRate
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
$14,165,101
Bal(EOM)
$0
$0
$0
$0
$200,000
$401,375
$1,404,134
$2,413,788
$3,930,383
$5,457,404
$6,994,924
$8,243,014
$9,499,685
$10,364,995
$11,236,254
$12,113,503
$12,996,784
$13,586,137
$14,165,101
FeePts= 0.00%
Int.Accrual LoanDraw(EOM)
$0
$0 $0
$0 $0
$0 $0
$0 $200,000
$1,375 $201,375
$2,759 $1,002,759
$9,653 $1,009,653
$16,595 $1,516,595
$27,021 $1,527,021
$37,520 $1,537,520
$48,090 $1,248,090
$56,671 $1,256,671
$65,310 $865,310
$71,259 $871,259
$77,249 $877,249
$83,280 $883,280
$89,353 $589,353
$93,405 $578,965
$586,137 $14,165,101
Check: $14,165,101
8.25%
8.25%
Pmts(EOM) BankCF(EOM)
$0 $0
$0
$0
$0
($200,000)
($200,000)
($1,000,000)
($1,000,000)
($1,500,000)
($1,500,000)
($1,500,000)
($1,200,000)
($1,200,000)
($800,000)
($800,000)
($800,000)
($800,000)
($500,000)
$14,165,101 $13,679,541
Month
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
Sum
0
=BankExptdYld
=DevlprEffectiveCostofFunds
DevlprCFSvgs.vs.AllEquity(EOM)
$0
$0
$0
$0
$200,000
$200,000
$1,000,000
$1,000,000
$1,500,000
$1,500,000
$1,500,000
$1,200,000
$1,200,000
$800,000
$800,000
$800,000
$800,000
$500,000
($13,679,541)
Project Cost Assumptions @ $150/SF:
Units
Students/Unit
Tuition/Semester in Yr I
Semesters/Year
Inflation
Rental Increase
Discount Factor
Cl
Total Construction Cost
PV all Equity to date
$
$
Cl Reserve
Saving Factor
150
4
2500
2
3%
3%
8%
2%
24,318,750
I0
(6,513,694)
2
$ 486,375
6% $38,451,925.32
3
Revenue
Dining Room Reciepts
Misc Income
Total Revenue
Expenses
Projected Operating Expenses
Debt Service
CI Reserve
Total Expenses
Profit/Loss
PV Factor
Present Value
NPV
IRR
$
$
$
(6,513,694)
1.0000
(6,513,694)
1,792,474
9.54%
$ 3,000,000 $
0
0
$ 3,000,000 $
$ 850,000
$ 1,674,050
$ 486,375
$ 3,010,425
$
$
(10,425)
0.9259
(9,652)
0
$$
$
$
3,090,00
3,090,00
875,500
1,674,050
486,375
3,035,925
$ 54,075
0.8573
$ 46,361
0 $ 3,182,700 $ 3,278,181
0 0 0
0 0 0
0 $ 3,182,700 $ 3,278,181
$$
$
$
$
$
901,765
1,674,050
486,375
3,062,190
120,510
0.7938
95,665
$$
$
$
$
$
928,818
1,674,050
486,375
3,089,243
188,938
0.7350
138,875
4 5
$
$
$
$
$
$
$
$
3,376,526
0
0
3,376,526
956,682
1,674,050
486,375
3,117,107
259,419
0.6806
176,556
6$ 3,477,822
0
0
$ 3,477,822
$ 985,383
$ 1,674,050
$ 486,375
$ 3,145,808
$ 332,015
0.6302
$ 209,226
7
$
$
$
$
$
$
$
$
8
3,582,157 $ 3,689,622
0 0
0
3,582,157
1,014,944
1,674,050
486,375
3,175,369
406,788
0.5835
237,357
$
$
$
$
$
$
$
0
3,689,622
1,045,393
1,674,050
486,375
3,205,817
483,804
0.5403
261,384
$
$
$
$
$
$
$
$
9 10
3,800,310 $ 3,914,320
0 0
0 0
3,800,310 $
1,076,755
1,674,050
486,375
3,237,179
563,131
0.5002
281,706
$
$
$
$
$
$
$
3,914,320 $
1,109,057
1,674,050
486,375
3,269,482
644,838
0.4632
298,685
$
$
$
$
$
$
11
4,031,749
0
0
$
4,031,749 $
1,142,329
1,674,050
486,375
3,302,754
728,996
0.4289
312,654
$
$
$
$
$
$
12
4,152,702
0
0
$
4,152,702 $
1,176,599
1,674,050
486,375
3,337,023
815,678
0.3971
323,917
$
$
$
$
$
$
13 14
4,277,283
0
0
4,277,283
1,211,897
1,674,050
486,375
3,372,321
904,961
0.3677
332,752
$
$
$
$
$
$
$
$
4,405,601
0
0
4,405,601
1,248,254
1,674,050
486,375
3,408,678
996,923
0.3405
339,413
15
$ 4,537,769 $
0
0
$ 4,537,769
$
$
$
$
1,285,701
1,674,050
486,375
3,446,126
$ 1,091,643
0.3152
$ 344,131
$
$
$
$
$
$
$
16
4,673,902 $
0
0
4,673,902
1,324,272
1,674,050
486,375
3,484,697
1,189,205
0.2919
347,118
$
$
$
$
$
$
$
17
4,814,119 $
0
0
4,814,119
1,364,000
1,674,050
486,375
3,524,425
1,289,694
0.2703
348,564
$
$
$
$
$
$
$
18
4,958,543 $
0
0
4,958,543 $
1,404,920 $
1,674,050 $
486,375 $
3,565,345 $
1,393,198
0.2502
348,646
$
$
19
5,107,299 $
0
0
5,107,299 $
1,447,068
1,674,050
486,375
3,607,493
1,499,806
0.2317
347,523
$
$
$
$
20
5,260,518
0
0
21
$
5,260,518 $
1,490,480
1,674,050
486,375
3,650,905
$ 1,609,613
0.2145
$ 345,340
$
$
$
$
5,418,334
0
0
1,535,195
1,674,050
486,375
3,695,619
$ 1,722,714
0.1987
$ 342,227
mrJ
22
$
5,418,334 $
23
5,748,310
0
0
5,748,310
1,628,688
1,674,050
486,375
3,789,113
1,959,198
0.1703
333,681
5,580,884
0
0
5,580,884
1,581,250
1,674,050
486,375
3,741,675
1,839,209
0.1839
338,305
$
$
$
$
$
$
$
$
$
$
$
$
$
$
24
$ 5,920,760 $
0
0
$ 5,920,760 $
$ 1,677,549 $
$ 1,674,050 $
$ 486,375 $
$ 3,837,973 $
$ 2,082,786 $
0.1577
$ 328,454 $
25
6,098,382 $
0
0
6,098,382 $
1,727,875 $
1,674,050 $
486,375 $
3,888,300 $
2,210,083 $
0.1460
322,712 $
26
6,281,33
6,281,33
27
4 $ 6,469,774 $
0 0
0 0
4 $ 6,469,774 $
1,779,711 $
1,674,050 $
486,375 $
3,940,136 $
2,341,198 $
0.1352
316,534 $
1,833,103 $
1,674,050 $
486,375 $
3,993,527 $
2,476,247 $
0.1252
309,993 $
28
6,663,867 $
0
0
6,663,867 $
1,888,096 $
1,674,050 $
486,375 $
4,048,520 $
2,615,347 $
0.1159
303,155 $
29 30
6,863,783 $ 7,069,697
0 0
0 0
6,863,783 $ 7,069,697
1,944,739 $ 2,003,081
1,674,050 $ 1,674,050
486,375 $ 486,375
4,105,163 $ 4,163,505
2,758,620 $ 2,906,191
0.1073 0.0994
296,076 $ 288,810
W)
Construction Draw @ $150/SF
MIT H-1 Construction Budget End of Month Draws & Payments
ConstrCost=
Total ConstrCost
$500,000
$750,000
$750,000
$750,000
$750,000
$1,500,000
$1,500,000
$1,500,000
$2,000,000
$2,000,000
$2,000,000
$2,000,000
$1,500,000
$1,500,000
$1,500,000
$1,500,000
$1,500,000
$800,000
$728,340
$25,028,340
$16,212,500 LoanAmt= $20,968,528
Dev Contribui Debt Financec
$ 500,000 $ -
$ 750,000 $ -
$ 750,000 $ -
$ 750,000 $ -
$ 750,000 $ -
$ 1,500,000 $ -
$ - $ 1,500,000
$ 1,500,000
$ 2,000,000
$ 2,000,000
$ 2,000,000
$ 2,000,000
$ 1,500,000
$ 1,500,000
$ 1,500,000
$ 1,500,000
$ 1,500,000
$ 800,000
$ 728,340
$5,000,000 $20,028,340
IntRate
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
Bal(EOM)
$0
$0
$0
$0
$0
$0
$1,500,000
$3,010,313
$5,031,008
$7,065,597
$9,114,173
$11,176,832
$12,753,673
$14,341,355
$15,939,952
$17,549,539
$19,170,192
$20,101,987
$20,968,528
FeePts= 0,00%
Int.Accrual LoanDraw(EOM)
$0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $0
$0 $1,500,000
$10,313 $1,510,313
$20,696 $2,020,696
$34,588 $2,034,588
$48,576 $2,048,576
$62,660 $2,062,660
$76,841 $1,576,841
$87,682 $1,587,682
$98,597 $1,598,597
$109,587 $1,609,587
$120,653 $1,620,653
$131,795 $931,795
$138,201 $866,541
$801,987 $20,968,528
Check: $20,968,528
8.25%
8.25%
Pmts(EOM) BankCF(EOM)
$0 $0
$0
$0
$0
$0
$0
($1,500,000)
($1,500,000)
($2,000,000)
($2,000,000)
($2,000,000)
($2,000,000)
($1,500,000)
($1,500,000)
($1,500,000)
($1,500,000)
($1,500,000)
($800,000)
$20,968,528 $20,240,188
Month
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
Sum
=BankExptdYld
=DevlprEffectiveCostofFur
DeviprCFSvgs.vs.AllEquity(EOF
$0
$0
$0
$0
$0
$0
$1,500,000
$1,500,000
$2,000,000
$2,000,000
$2,000,000
$2,000,000
$1,500,000
$1,500,000
$1,500,000
$1,500,000
$1,500,000
$800,000
($20,240,188)
Project Cost Assumptions @ $200/SF:
Units
Students/Unit
Tuition/Semester in Yr I
Semesters/Year
Inflation
Rental Increase
Discount Factor
Cl
Total Construction Cost
PV all Equity to date
$
$
Cl Reserve
Saving Factor
150
4
3100
2
3%
3%
8%
2%
32,425,000
I0
(8,467,802)
2
$ 648,500
6% $51,269,233.76
3
$ 3,720,000
0
0
Revenue
Dining Room Reciepts
Misc Income
Total Revenue
Expenses
Projected Operating Expenses
Debt Service
Cl Reserve
Total Expenses
Profit/Loss
PV Factor
Present Value
NPV
IRR
$
$
$
(8,467,802)
1.0000
(8,467,802)
2,475,224
9.62%
$
$ 3,720,000 $
$$
$
$
$
$
850,000
2,248,273
648,500
3,746,773
(26,773)
0.9259
(24,790)
0
$$
$
$
3,831,600
0
0
$
3,831,600 $
875,500
2,248,273
648,500
3,772,273
$ 59,327
0.8573
$ 50,864
$$
$
$
$
$
3,946,548 $ 4,064,944 $ 4,186,893
0 0 0
0 0 0
3,946,548 $ 4,064,944 $ 4,186,893
901,765
2,248,273
648,500
3,798,538
148,010
0.7938
117,495
$$
$
$
$
$
928,818
2,248,273
648,500
3,825,591
239,354
0.7350
175,932
$$
$
$
$
$
956,682
2,248,273
648,500
3,853,455
333,437
0.6806
226,932
00
4 5
--------  -- - MMUMMONIMINUM01W
6$ 4,312,500 $
0
0
$ 4,312,500 $
$ 985,383 $
$ 2,248,273 $
$ 648,500 $
$ 3,882,156 $
$ 430,344 $
0.6302
$ 271,190 $
7
4,441,875 $
0
0
4,441,875 $
1,014,944 $
2,248,273 $
648,500 $
3,911,717 $
530,157 $
0.5835
309,342 $
8
4,575,131 $
0
0
4,575,131 $
1,045,393 $
2,248,273 $
648,500 $
3,942,166 $
632,965 $
0.5403
341,971 $
9
4,712,385 $
0
0
4,712,385 $
1,076,755 $
2,248,273 $
648,500 $
3,973,527 $
738,857 $
0.5002
369,613 $
10
4,853,756 $
0
0
4,853,756 $
1,109,057 $
2,248,273 $
648,500 $
4,005,830 $
847,926 $
0.4632
392,754 $
11
4,999,369 $
0
0
4,999,369 $
1,142,329 $
2,248,273 $
648,500 $
4,039,102 $
960,267 $
0.4289
411,842 $
12
5,149,350 $
0
0
5,149,350 $
1,176,599 $
2,248,273 $
648,500 $
4,073,372 $
1,075,978 $
0.3971
427,286 $
13
5,303,830 $
0
0
5,303,830 $
1,211,897 $
2,248,273 $
648,500 $
4,108,670 $
1,195,161 $
0.3677
439,458 $
14
5,462,945
0
0
5,462,945
1,248,254
2,248,273
648,500
4,145,026
1,317,919
0.3405
448,700
15
$ 5,626,834 $
0
0
$ 5,626,834 $
$ 1,285,701 $
$ 2,248,273 $
$ 648,500 $
$ 4,182,474 $
$ 1,444,360 $
0.3152
$ 455,322 $
16
5,795,639 $
0
0
5,795,639 $
1,324,272 $
2,248,273 $
648,500 $
4,221,045 $
1,574,594 $
0,2919
459,609 $
17
5,969,508 $
0
0
5,969,508 $
1,364,000 $
2,248,273 $
648,500 $
4,260,773 $
1,708,735 $
0.2703
461,818 $
18
6,148,593 $
0
0
6,148,593 $
1,404,920 $
2,248,273 $
648,500 $
4,301,693 $
1,846,900 $
0,2502
462,185 $
19
6,333,051 $
0
0
6,333,051 $
1,447,068 $
2,248,273 $
648,500 $
4,343,841 $
1,989,210 $
0.2317
460,924 $
20
6,523,043 $
0
0
6,523,043 $
1,490,480 $
2,248,273 $
648,500 $
4,387,253 $
2,135,790 $
0.2145
458,230 $
21 22
6,718,734 $ 6,920,296 $
0 0
0 0
6,718,734 $ 6,920,296 $
1,535,195 $
2,248,273 $
648,500 $
4,431,967 $
2,286,766 $
0.1987
454,279 $
1,581,250 $
2,248,273 $
648,500 $
4,478,023 $
2,442,273 $
0.1839
449,233 $
23
7,127,905
0
0
7,127,905
1,628,688
2,248,273
648,500
4,525,461
2,602,444
0.1703
443,236
0
24
$ 7,341,742 $
0
0
$ 1,341,742 $
$ 1,677,549 $
$ 2,248,273 $
$ 648,500 $
$ 4,574,321 $
$ 2,767,420 $
0.1577
$ 436,420 $
25
7,561,994 $
0
0
7,561,994 $
1,727,875 $
2,248,273 $
648,500 $
4,624,648 $
2,937,346 $
0.1460
428,905 $
26
7,788,854 $
0
0
7,788,854 $
1,779,711 $
2,248,273 $
648,500 $
4,676,484 $
3,112,370 $
0.1352
420,798 $
27
8,022,520 $
0
0
8,022,520 $
1,833,103 $
2,248,273 $
648,500 $
4,729,875 $
3,292,644 $
0.1252
412,196 $
28
8,263,195 $
0
0
8,263,195 $
1,888,096 $
2,248,273 $
648,500 $
4,784,868 $
3,478,327 $
0.1159
403,186 $
29
8,511,091 $
0
0
8,511,091 $
1,944,739 $
2,248,273 $
648,500 $
4,841,511 $
3,669,580 $
0.1073
393,847 $
r-4
30
8,766,424
0
0
8,766,424
2,003,081
2,248,273
648,500
4,899,853
3,866,570
0.0994
384,249
Construction Draw @ $200/SF
MIT H-1 Construction Budget End of Month Draws & Payments
ConstrCost= $16,212,500 LoanAmt= $28,161,035
Total ConstrCost
$800,000
$1,000,000
$1,000,000
$1,500,000
$1,500,000
$1,500,000
$2,000,000
$2,000,000
$2,000,000
$2,500,000
$2,500,000
$2,500,000
$2,500,000
$2,500,000
$2,000,000
$2,000,000
$2,000,000
$900,000
$671,120
$33,371,120
Dev Contribui Debt Financec
$ 800,000 $ -
$ 1,000,000 $ -
$ 1,000,000 $ -
$ 1,500,000 $ -
$ 1,500,000 $ -
$ 700,000 $ 800,000
$ - $ 2,000,000
$ 2,000,000
$ 2,000,000
$ 2,500,000
$ 2,500,000
$ 2,500,000
$ 2,500,000
$ 2,500,000
$ 2,000,000
$ 2,000,000
$ 2,000,000
$ 900,000
$ 671,120
$6,500,000 $26,871,120
IntRate
8.25%
8,25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
8.25%
Bal(EOM)
$0
$0
$0
$0
$0
$800,000
$2,805,500
$4,824,788
$6,857,958
$9,405,107
$11,969,767
$14,552,059
$17,152,104
$19,770,025
$21,905,944
$24,056,547
$26,221,936
$27,302,212
$28,161,035
FeePts= 0.00%
Int.Accrual LoanDraw(EOM)
$0
Month
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
Sum
$0
$0
$0
$0
$800,000
$2,005,500
$2,019,288
$2,033,170
$2,547,148
$2,564,660
$2,582,292
$2,600,045
$2,617,921
$2,135,919
$2,150,603
$2,165,389
$1,080,276
$858,823
$28,161,035
$28,161,035
8.25%
8.25%
Pmts(EOM) BankCF(EOM)
$0 $0
$0$0
$0
$0
$0
$0
$5,500
$19,288
$33,170
$47,148
$64,660
$82,292
$100,045
$117,921
$135,919
$150,603
$165,389
$180,276
$187,703
$1,102,212
Check:
$0
$0
$0
($800,000)
($2,000,000)
($2,000,000)
($2,000,000)
($2,500,000)
($2,500,000)
($2,500,000)
($2,500,000)
($2,500,000)
($2,000,000)
($2,000,000)
($2,000,000)
($900,000)
$27,489,915$28,161,035
(-~1
I-
=BankExptdYId
=DevIprEffectiveCostof Fur
DevlprCFSvgs.vs.AIIEquity(EOF
$0
$0
$0
$0
$0
$800,000
$2,000,000
$2,000,000
$2,000,000
$2,500,000
$2,500,000
$2,500,000
$2,500,000
$2,500,000
$2,000,000
$2,000,000
$2,000,000
$900,000
($27,489,915)
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